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PREFACE

This book is a supplement to Principles of Econometrics, 4th Edition by R. Carter Hill, William
E. Griffiths and Guay C. Lim (Wiley, 2011), hereinafter POEA4. It is designed for students to learn
the econometric software package EViews at the same time as they are using POE4 to learn
econometrics. It is not a substitute for POE4, nor is it a stand-alone computer manual. It is a
companion to the textbook, showing how to do all the examples in POE4 using EViews Version
7. For most students, econometrics only has real meaning after they are able to use it to analyze
data sets, interpret results, and draw conclusions. EViews is an ideal vehicle for achieving these
objectives. Others who wish to learn and practice econometrics, such as instructors and
researchers, will also benefit from using this book in conjunction with POEA4.

EViews is a very powerful and user-friendly program that is ideally suited for classroom use. You
can find further details at the website http://www.eviews.com. The registration key that
accompanies this book entitles you to download the Student Version of EViews 7 from this
website. While the Student Version is perfectly adequate for handling most of the examples and
exercises in POE4, it does have some limitations. A precise statement of these limitations relative
to the capabilities of the full version of EViews is provided on the next page. Note that, unless
you want to save a workfile, the Student Version will handle large data sets without any
problems. Also, saving is often possible after deleting objects that are no longer relevant. Many
students will, of course, have access to the full version of EViews in computer laboratories on
campus.

The EViews workfiles for all the examples in POE4, and corresponding text definition files of the
form *.def, can be found at http://www.wiley.com/college/hill. These data sets are also available
at http://principlesofeconometrics.com/poe4/poed.htm, along with errata for this book and for
POE4.

With the exception of Chapter 1, the chapters in this book parallel the chapters in POE4. Thus, if
you seek help for the examples in Chapter 11 of POE4, check Chapter 11 in this book. However,
within a chapter, the section numbers in POE4 do not necessarily correspond to the sections in
this EViews supplement.

We welcome comments on this book and suggestions for improvement. We would like to
acknowledge the valuable assistance of David Lilien, Glenn Sueyoshi, and Gareth Thomas from
Quantitative Micro Software, the company that develops and distributes EViews. Of course,
David, Glenn, Gareth and EViews are not responsible for any blunders that we may have
committed.

William E. Griffiths R. Carter Hill Guay C. Lim

Department of Economics Economics Department Melbourne Institute for Applied
University of Melbourne Louisiana State University Economic and Social Research
Vic 3010 Baton Rouge, LA 70803 University of Melbourne
Australia eohill@Isu.edu Vic 3010
wegrif@unimelb.edu.au Australia

g.lim@unimelb.edu.au



The Student Version of EViews 7

The EViews Student Version allows students to analyze datasets whose size is limited only by
available computer memory. Instead of imposing hard limits on the size of datasets, the Student
Version places “soft” capacity restrictions on the amount of data (1,500 observations per series,
15,000 total observations, 60 objects) that may be saved or exported. Students may, without
restriction, work with larger amounts of data, but workfiles that exceed the soft limits may not be
saved nor the data exported.

The Student Version is also restricted to interactive use since programming capabilities and
batch-mode processing are not supported. Notable excluded features are X11, X12, and
Tramo/Seats X-11 seasonal adjustment, solving model objects with more than 10 equations,
storing EViews objects to databases, database autosearch, and redirection of print output to text or
RTF files.

Lastly, the EViews Student Version license restricts use to a single machine by a single user. The
user must be a currently enrolled student or currently employed faculty member. Note specifically
that the restriction of the license to a single user implies that the Student Version is not licensed
for use on public-access computers. The continued use of the Student Version beyond a 14-day
grace period requires product activation/registration. Product activation takes seconds to perform
using our automatic registration feature (for internet-connected computers). Registration may also
be performed manually after obtaining a registration key via web browser or by contacting IHS
EViews by telephone. In addition, the Student Version License will expire two (2) years after first
use, and the Student Version will no longer run two years after the first activation.

Vi
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1.1 USING EVIEWS FOR PRINCIPLES OF ECONOMETRICS, 4E

This manual is a supplement to the textbook Principles of Econometrics, 4th edition, by Hill,
Griffiths and Lim (John Wiley & Sons, Inc., 2011). It is not in itself an econometrics book, nor is
it a complete computer manual. Rather it is a step-by-step guide to using EViews 7.1 for the
empirical examples in Principles of Econometrics, 4th edition, which we will abbreviate as
POE4. We imagine you sitting at a computer with your POE4 text and Using EViews for
Principles of Econometrics, 4th edition open, following along with the manual to replicate the



2 Chapter 1

examples in POE4. Before you can do this you must install EViews and obtain the EViews
“workfiles,” which are documents that contain the actual data.

1.1.1 Installing EViews 7.1
EViews 7.1 is distributed on a single CD-ROM. lts contents are:

Mame Date modified Type Size
4 Files Currently on the Disc (8)

L Docs 11/23/2009 413 PM File folder

L4 EViewsIllustrated Data 11/23/20094:10 PM  File folder

)i Example Files 12/1/200911:53 AM  File folder

L4 Extras 11/23/20094:10 PM  File folder

L INSTALL 12/16/2009 5:57 PM  File folder

8 Autorun 12/4/200011:55 AM  Application 1,756 KB
&] autorun 9/22/2007 T:09 PM Setup Information 1KB
D ReadMe 10/15/200910:39 ...  Text Document 1KB

T EViews 7 Command Ref
= EViews 7 Getting Started
T EViews 7 Object Ref
=) EViews 7 Users Guidel
T EViews 7 Users Guide I

@ Readme

Within the Docs folder is a booklet called “EViews 7 Getting Started.” It describes the
installation and registration process. EViews is a Windows-based program. First close all other
applications, then insert the CD into your computer’s drive and wait until the setup program
launches. If the CD does not spin-up on its own, navigate to the CD drive using Windows
Explorer, and click on the Setup icon (AUTORUN.EXE).

1.1.2 Checking for updates

Once installed you should visit www.eviews.com and check the “download” link. There you will
find any updates for your software. Alternatively, once EViews is installed set EViews to
automatically update.

EEViews
File Edit Object View Proc Quick | Options | Add-ins Window Help

| General Options...

Graphics Defaults...
Database Registry...

EViews Auto-Update from Web 4 Check for updates at startup

Do not check for updates at startup

Check now...
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1.1.3 Obtaining data workfiles

The EViews data workfiles (with extension *.wf1) and other resources for POE4 can be found at
www.wiley.com/college/hill*. Find the link “Online resources for students.” The POE4 workfiles
can be downloaded in a compressed format, saved to a subdirectory (we use c:\data\eviews), and
then expanded. In addition to the EViews workfiles, there are data definition files (*.def) that
describe the variables and show some summary statistics. The definition files are simple text files
that can be opened with utilities like Notepad or Wordpad, or using a word processor. These files
should be downloaded as well. Individual EViews workfiles, definition files, and other resources
can be obtained from the author website www.principlesofeconometrics.com.

1.2 STARTING EVIEWS

To launch EViews, double-click the EViews 7 icon on the desktop, if one is present. It should
resemble

Alternatively, select EViews 7 from the Windows Start Menu. When EViews opens you are
presented with the following screen:

b Eviews -0 Xx
File Edit Object WView Proc Quick Options Add-ins Window Help

help menu
pull down
Command menus
window
current path
Welcome to EViews Fath = chdata‘\eviews @ DB = none WF = none

Across the top are Drop Down Menus that make implementing EViews procedures quite simple.
Below the menu items is the Command window. It can be used as an alternative to the menus,
once you become familiar with basic commands and syntax. Across the bottom is the Current
Path for reading data and saving files. To change this, double-click path name and browse for a
new folder. The EViews Help Menu is going to become a close friend.

! There are a number of books listed by authors named Hill. POE4 will be one of them.
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1.3 THE HELP SYSTEM

Click Help on the EViews menu:

File Edit Object View Proc Quick Options Add-ins Window | Help

The resulting menu is

EViews Help Topics ... F1

READ ME \
Quick Help Reference b

Users Guide [ [pdf]

Users Guide II [pdf)

Command & Programming Ref (pdf)
Object Reference [pdf]

EViews 7.1 Supplement [pdf]
EViews 7.2 Supplement (pdf)

EViews Registration ...
EViews on the Web
EViews User Forum

EViews Update

About EViews

1.3.1 EViews help topics

First, click on EViews Help Topics. Select User’s Guide/EViews Fundamentals. It opens a list
of chapters that can take you through specifics of working with EViews. These guides will be a
useful reference after you have progressed further through Using EViews for POE4.

f EViews 7.1 Help Topics

@ EViews 7.1 Supplemert

@ Notable Documentation Updates
[7] Emata and Updated Docs

@ Getting Started

= [[]) User's Guide
. _$F\Views Fundamentals
@ Basic Data Analysis
@ Customizing Output
@ Basic Single Equation Anahysis
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1.3.2 The read me file

On the Help menu, select READ ME. This opens a PDF file with the latest installation notes and
errata.

EViews Help Topics ... F1
READ ME
Quick Help Reference »

Some basic questions about EViews 7 are answered by clicking Help/EViews Help Topics/
User’s Guide/EViews Fundamentals/Introduction.

@ Getting Started
= E@ User's Guide

= [ﬂ EViews Fundamentals

=

2] What is EViews?
E Installing and Running Eviews
2] The EViews Window
E Breaking or Canceling in EViews
2] Closing EViews
2] Where to Go For Help
2] EViews Updates

1.3.3 Quick help reference

Select Quick Help Reference. You find another menu. Select Function Reference.

EViews Help Topics .. Fl
READ ME
Quick Help Reference )

Users Guide [ (pdf]

Users Guide I (pdf)

Command & Programming Ref (pdf)
Object Reference (pdi)

EViews 7.1 Supplement (pdf) Ohject Reference

Basic Command Reference

EViews Registration ... Function Reference

EViews on the Web Matrix Reference
EViews User Forum Programming Reference
EViews Update What's New in EViews 7

What's New in EViews 7.1
About EViews Sample Programs & Data
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EViews has many, many functions available for easy use.

ﬁ EVIEWST -« >

Operator and Function Reference

This matenal is divided into several topics:

e Operators.

e Basic mathematical functions.

e Time series functions.

o [inancial functions.

e Descriptive statistics.

e Cumulative statistics functions.

e Noving statistics functions.

e Group row functions.
& By-group statistics.

e Additional and special functions.

e Trigonometric functions.

e Statistical distribution functions.

e String functions.

You should just take a moment to examine the Operators (basic addition, multiplication, etc.)
and the Basic mathematical functions (square roots, logarithms, absolute value, etc.). This
Function Reference help is one that you will use very frequently, and to which we will refer a
great deal.

1.3.4 User’s guides and command reference

The User’s Guide I, User’s Guide I and Command Reference are the complete documentation
for the full version of EViews 7. While these are good rainy-day reading, we do not necessarily
suggest you search them for information until you are more familiar with the workings of EViews
7. This book, Using EViews for POE4, is an effort to guide you through the essentials of EViews
7 that are needed to replicate the examples in the book POEA4.

1.4 USING A WORKFILE

As noted earlier, all the data for the book Principles of Econometrics, 4th edition is provided as
EViews workfiles. These will be used starting in Chapter 2. To illustrate some aspects of
working with EViews we use a sample data set provided with the software called demo.wfl.
Under the Help menu, choose Quick Help Reference/Sample Programs & Data:
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EViews Help Topics ..

READ ME

Duick Help Reference
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What's New in EViews 7
What's New in EViews 7.1
Sample Programs & Data

From among the choices select EViews 7 Manual Data:

EViews 7 Manual Data

Example data used in the EViews 7 User's Guide and the
EViews 7 Command Reference.

In the list of topics open the folder for Chapter 2:

Chapter 2 - A Demunstatiu:uné

Chapter 19 - Additional Regression Tools

Chapter 20 - Instrumental Variables and GMM

There you will find demo.wf1.

Name

B Demo.xls
demo.wfl egeeo

Double-clicking the icon for demo.wf1 will open it with EViews. However it has some additional
objects created during the EViews demonstration. The plain EViews workfile demo.wfl can be
found at www.principlesofeconometrics.com/eviews.htm. The contents of this workfile are
is a simple text file found at

described in the definition file demo.def, which

www.principlesofeconometrics.com/def.htm.

demo.def
Obs:

year
gtr
gdp
pr
ml
rs

Variable
year

gtr

gdp

pr

ml

rs

180 households 1952.1 - 1996.4

year
quarter

gross domestic product

price level index

money supply
short term interest rate

2.5
632.419
.5141061
445.0064
5.412928

13.0234
1.121153
564.2441

.303483
344.8315
2.908939

87.875

.1975607

126.537

.8143333

1948.225
1.110511

1219.42
15.08733
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1.4.1 Opening a workfile
Open the workfile called demo by clicking File/Open/Workfile.

EEViews

W Edit Object View Proc Quick Options Add-ins Window Help
Hew k
Open 4 EViews Workfile.., Ctrl=C
Save Ctrl+5 Foreign Data as Workfilke..,

Navigate to where you have stored your EViews workfiles, then select demo and click on Open.

crime

s

demand

demo —"""

Waorkfile: DEMO - [chdatal\eviews \demo.wfl] - 8 X
[ViewIProcIDbject] [PrintISa\re[Details—-f—] [ShowIFetchIStorelDeletelGeanSample]
Range: 195201 200304 — 208 obs Filter: *

Sample: 1952Q1 200304 — 208 005
[£] c \

kA gdp

EA m1 information on sample data

£ pr \
EA resid
EArs

data series

Jrl'. Demo ; Mew Page |

Located on the left side are data series that are indicated by the icon . EViews calls the
elements of the workfile objects. As you will discover, there are many types of objects that
EViews can save into the workfile—not only series but tables, graphs, equations, and so on. As
Richard Startz says, an object is a little “thingie” that computer programmers talk about. Each
little icon “thingie” in the workfile is an object.

In this workfile the data series, or variables, are:

GDP—gross domestic product
M1—money supply
PR—price level (index)
RS—short term interest rate

The series resid and the icon labeled g are always present in EViews workfiles (even new ones
with no data) and their use will be explained later. Across the top of the workfile are various
buttons that initiate tasks in EViews, and these too will be explained later.

Below the buttons is Range: 1952:1 2003:4, which indicates that the 208 observations on the
variables included run from 1952, Quarter 1, to 2003, Quarter 4. Sample: 1952:1 2003:4 denotes
the data observations EViews will use in calculations. Many times we will choose for analysis
less than the full range of observations that are available, so Sample will differ from Range.
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1.4.2 Examing a single series

It is a good idea each time you open a workfile to look at one or more series just to verify that the
data are what you expect. First, select one series:

Warkfile: DEMO - (chdata\eviews\demao wfl] - o x
[ViewIProcIDbject] [PrintISa\reIDetails+!—] [Show[FetchIStorelDeleteIGeanSample]

Range: 195201 200304 — 208 obs Filter: *
Sample: 195201 200304 — 208 obs

[E] c

kA gdp

B M

A pr

A resid

kA rs

4l:t, Dpemo [ Mew Page

Double-click in the blue area, which will reveal a spreadsheet view of the data.

i Series: GDP Workfile: DEMO:Demo), - B X
[ViewlProchbjectIProperties] [PrinthameIFreezel IDefauIt LI [SortIEditﬂf-l
GDP

| I

Last updated: 08/09/97 - 17:35 -

Display Mame: gross domestic product —
195201 87.87500
195202 88.12500
195203 89.62500
195204 92 87500
1953021 94 52500
195302 95.55000
195303 95 42500
195304 9417500

195401 94 07500 hl

195402 (1] v

—

In the upper left hand corner is a button labeled View:

View

This opens a drop-down menu with a number of choices. Select Descriptive Statistics & Tests/
Histogram and Stats.

SpreadSheet GDP

Graph... | | |
led: 09/09/97 - 17:35

Drescriptive Statistics & Tests b Histogram and Stats

One-Way Tabulation... Stats Table [%

Correlogram... Stats by Classification...

Long-run Variance... Simple Hypothesis Tests
Unit Root Test... Equality Tests by Classification...

Vari Ratio Test...
Lariance Ratlo Tes Empirical Distribution Tests...

OOUC Tamnl al Tank
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The result is
50
— Series: GDP
Sample 1952Q1 2003Q4
40 J Observations 208
Mean 853.3049
30 | Median 531.5625
Maximum 2611.536
Minimum 87.87500
20 | Std. Dev. 771.6189
Skewness 0.758490
Kurtosis 2.216390
10+ Jarque-Bera  25.26570
W Probability 0.000003
04 L L L L S A B
0 400 800 1200 1600 2000 2400

This histogram is shown with various summary statistics on the side.
Click on View again. Select Graph.

@ Series: GDP Workfile: DEMO:Dem
[ViewlPrncIDbjectlF‘mperties] [P‘rintl

Spreadsheet /

Graph...

Descriptive Statistics & Tests 4

There you will see many options. The default graph type is a Basic Graph with the Line &
Symbol plotted. Select OK.

Graph Cptions x
Option P,
Sl Graph type Details
=l Graph Type General:

i type - - Graph data: IRE‘W data j

: i Basic graph j
[+~ Frame & Size Orientati -

H . ' - -
- Axes & Scaling Speific: rientation: IN::urmaI obs axis on bottom J
#-Legend ; .

" Graph Blements Ea_rkﬂ Axis borders: INu:unE j
- Quick Fonts P! . . :

: Area Multiple series: |Single grapk bl

- Templates & Objects Dot Flot . I = J

The result is a line graph. The dates are on the horizontal axis and GDP on the vertical axis.
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b Series: GDP Workfile: DEMO::Demo’, - B8 X
[ViewlProchbjecthroperties] [PrinthamelFreeze] IDefauIt j [DptionsISar

GDP

3,000

2,500+

2,000 4

1,500 4

1,000

E00 4

1.4.3 Changing the sample

If you wish to view the graph or summary statistics for a different sample period, click on the
Sample button. This feature works the same in all EViews windows.

M Series: GDP Waorkiile: DEMO::Dema, -0 X
View | Proc | Object | Properties | | Print | Name | Freeze | | Defaut j Options | Sample | Genr

GDP /ﬂ

In the dialog box that opens change the sample to 1995q1 to 2003q4, then click OK.

Sample range pairs (or sample object to copy)

A
Changedates

1995q1 2003q4

The resulting graph shows that GDP rose constantly during this period.
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GDP

2,800

2,600 -

2,400 -

2,200

2,000 -

1,800 -

1,600

1995 1996 1997 1998 1999

1.4.4 Copying a graph into a document

——
2000

2001 2002 2003

Select View/Descriptive Statistics & Tests/Histogram and Stats. You will now find the
summary statistics and histogram of GDP for the period 1995:1 to 2003:4. These results can be

printed by selecting the Print button.

Print

You may prefer to copy the results into a word processor for later editing and combining results.
How can results be taken from EViews into a document? Click inside the histogram:

click inside

TN

=]

l

Series: GOP
Sample 185501 200304
Observations 38

Mezan 2182.042
Median 2188.094
Maximum  2611.538
Minimum 1782.250
Std. Dev. 244 3538
Skewness 0.097871
Kurtosis 1.872868

Jarque-Bers 12637284

1800 1900 2000 00 ZA00 2300 2400 ZH00 00

Probability  0.374802

While holding down the Ctrl key, press C (which we will denote as Ctrl+C). This is the

Windows keystroke combination for Copy.
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Graph Metafile x

Metafile properties

v i_.lse color in metafilei

v Make background transparent

™ WMF - metafile

{* EMF - enhanced metafile Cancel |

Display this dialog on
4 all copy operations

Options/Graph Defaults sets default metafile

In the resulting dialog box you can make some choices, then click OK. This copies the graph into
the Windows clipboard (memory). Open a document in your word processor and enter Ctrl+V,
which will Paste the figure into your document.

4

Series: GDP
Sample 1995Q1 2003Q4
Observations 36

Mean 2182.042
Median 2168.094
Maximum 2611.536
24 Minimum 1792.250
Std. Dev. 244.3538
Skewness 0.097871
Kurtosis 1.872669

Jarque-Bera  1.963784
Probability 0.374602

0-L T
1800 1900 2000 2100 2200 2300 2400 2500 2600

Close the graph we have been working on by clicking the X in the upper right-hand corner of the
GDP screen:

kA Series: GDP Waorkfile: DEMO:Dema),

[‘u’|ewlProcIDbJectIPropertles] [Prmt[NameIFreezel [Samplngsm‘I—EHE‘é'FFfr-;ph Sta

close GDP

1.5 EXAMINING SEVERAL SERIES

Rather than examining one series at a time, we can view several. In the workfile window select
the series M1 and then while holding down the Ctrl-key select the PR series. Double-click inside
the blue area to open what is called a Group of variables.
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Workfile: DEMO - [chdata'\eviews\demo.wfl)

[ViewlPrnchbject] [Print[Save[Detai|s+;-] [ShanFetchIStnre

Range: 195201 200304 — 208 obs
Sample: 199501 200304 — 36 obs

[Blc

b gdp

kA m

hA pr

kA resid %
kA 1S

Click on Open Group.

COpen Group

Cpen Equation... %
Cpen Factor...

Open VAR...

Open System...

A spreadsheet view of the data will open.

[G] Group: UNTITLED Workfile: DEMO::Dema’, - B8 X
[ViewIProchbjectl [PrintINamelFreeze] IDefauﬂ ﬂ [SortITransposeIEdit+f-[Smpl+;-1TitIe[53mple]
obs PR M1 | |
1995Q1 1.069409 1209235 ﬂ
1995Q2 1.074633 1219420
1995Q3 1.080187 1204.520
1995Q4 1.086133 1197.609 =
1996Q1 L4 iy

Note that the series begins in 1995:1 because we changed the Sample range in Section 1.4.3.

1.5.1 Summary statistics for several series

From the spreadsheet we can again examine the data by selecting the View button. Select

Descriptive Stats/fCommon Sample.

[E] Group: UNTITLED Workfile: DEMO::Dema’,

[Vim[ProcIDbject] [Print[NameIFreeze] IDefault

Group Members
Spreadsheet
Dated Data Table

Graph...

Descriptive Stats

Covariance Analysis...

ﬂ [SortITranspnselEc

| M1

1209.235
1219.420
1204.520
1197 609

4 Common Sample

[ = R = g

Individual 5amples
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The result is that a table of summary statistics is created for the two series (variables) in the

group.

[G] Group: UNTITLED Workfile: DEMO:Demao’,

[ViewIProcIDbject] [PrinthameIFrere] [SEmpIEISheetIStatsISpec]

PR ¢ M1
Mean 1 168378 1332 789
Median 1161996 1336.818
Maximum 1281105 1499 480
Minimum 1.069409 1195.807
Std. Dev. 0.062083 101.9551
Skewness 0.186926 0.070017
Kurtosis 1.900155 1 579282

1.5.2 Freezing aresult

These results can be “saved” several ways. Select the Freeze button. This actually saves an image
of the table. In the new image window, select the Name button. Enter a name for this image,
which EViews calls an Object. The name should be relatively short and cannot contain any
spaces. Underscores “  can be used to separate words to make recognition easier.

Mame to identify object

| stats_table01

24 characters maximum, 16
aor fewer recommended

Click OK, then close the Object by clicking on the X. Check back in the workfile and you will

now see a new entry, which is the table you have created.
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b Eviews - B X
File Edit Object Wiew Proc Quick Options Add-ins Window Help

Workfile: DEMO - [c\data\eviews\demo.wfl) - 080 X
[UiewlPrncIDbject] [PrintlSav&IDetailsﬂ-] [ShnwlFetchIEtcurelDeletelGeanSamplel
Fange: 195201 200304 - 208 obs Filter: *
Sample: 1995011 200304 - 36 obs

[Blc

A gdp

kA M

@ pr . - -

A resid table object in workfile

A s ‘/__/
stats_table0

Path = c\data\eviews DB = none | WF = demo

The table can be recalled at any time by double-clicking the Table icon:

stats_table01|

1.5.3 Copying and pasting a table

To copy these into a document directly, highlight the table of results (drag the mouse while
holding down its left button) and enter Ctrl+C. In the resulting box click the Formatted radio
button, check the box Include header information, and click OK. This copies the table to the
Windows clipboard, which then can be pasted (Ctrl+V) into an open document.

(6] Group: UNTITLED Workfile: DEMO::Demo’, - A x

View | Proc | Object | | Print | Mg== o —=
' ) F'I-_-L Copy Precision
Mean 1.1683]

Median 1.1619
Maximum 12211 {* Formatted - Copy numbers as they ay

Mumber copy method

Minimum 1.0694 " Unformatted - Copy numbers at highd
: 0.0620
Skewness 0.1869] | W Indude header information;
Kurtosis 1.9001

2 0941 oK Cancs
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M1 PR
Mean 1332.789 1.168378
Median 1336.818 1.161996
Maximum 1499.480 1.281105
Minimum 1195.807 1.069409
Std. Dev. 101.9551 0.062083
Skewness 0.070017 0.186926
Kurtosis 1.579282 1.900155
Jarque-Bera 3.057073 2.024137
Probability 0.216853 0.363466
Sum 47980.40 42.06160
Sum Sq. Dev. 363819.2 0.134901
Observations 36 36

This same method can be used for any table in EViews. For example, if you open the saved table
STATS_TABLEO1 you can highlight the results, then copy and paste as we have done here.

1.5.4 Plotting two series

Return to the spreadsheet view of the two series M1 and PR. Select View/Graph. In the resulting
dialog box, select Multiple graphs in the Multiple series menu.

Graph Options
Option Pages

Dot Plot
Error Bar

Scatter

XY Line

XY Area
Pie
Distribution

Boxplot

Undo Page Edits |

Graph type Details
[=- Graph Type a I:
i type e Graph data: IRaW data j
- Basic graph ;I
[#- Frame & Size Orientati — _ . J
H N . - -
[H- Axes & Scaling Specific: e INDrma obs &xis on bottom
B-Legend Line & Symbal . )
- Graph Elements ga'rke Axis borders: INone J
i pi
Quick Fonts . Area Multiple series: (|[gWiss)=Fag=a gt3 -
[+ Templates & Objects Area Band

Mixed with Lines

High-Low (Open-Close)

Quantile - Quantile

Seasonal Graph

To plot several series choose
"Multiple graphs™

Cancel

Click OK to obtain two plots of the series.
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EEViews-[Group:UNTHLED Workfile: DEMO:Demaot] - 08 X
[E] File Edit Object View Proc Quick Options Add-ins Window Help X
[ViewIProcIObjectl [PrintINameIFreeze] IDefauIt j [Options]PositionISampIeISheetlStatsISpec]
M1

1500

1,500 o

1.400 o

1,300 -

1.200 -

T TTT T T LR T T

%5 =% 9 = 0=\ o oo @ 0
PR

130

125

120

1.15

110

e T T IR T T

@5 % o w@ ®W o M @ 0
Path = c\data'eviews DE = none | WF = demo

We can Freeze this picture, then assign it a Name for future reference.

1.5.5 A scatter diagram

A scatter diagram is a plot of data points with one variable on one axis and the other variable on
the other axis. In the Group screen click View/Graph. For Specific Graph type, select Scatter.
Click OK. Copy the graph by clicking inside the graph area and entering Ctrl+C to copy,
then paste into a document using Ctrl+V. Recall that we are still operating with the sample from
1995:1 to 2003:4, which is only 36 data points.

Graph Options

Option Pages
[=1- Graph Type
(¥ i type
-- Frame & Size
[ Axes & Scaling

-- Legend

raph Elements

+]- Quick Fonts

- Templates & Objects

Graph type
General:

IBasic araph 'I

1.32

1.28

1.244

1.204

PR

1.16

1124

1.08

1.04

T T
1,100 1,200 1,300

M1

T
1,400

T
1,500 1,600

The variable M1 is on the horizontal axis because it is the first series in the spreadsheet view.
Clicking the X in the Group window reveals some choices. The Group, consisting of the two
series M1 and PR, can be saved by selecting Name and assigning a name.



Introduction to EViews 7.1 19

Object Mame

Delete Untitled x Mame to identify object
24 characters maximum, 16

I group_m1_pr| or fewer recommended
"—"——-—_.______. Name |

Delete Untiled GROUP?
@ Display name for labeling tables and graphs (optional)

Store |
|

Yes Mo |

—— 0K I Cancel

In the workfile window you will find a new object for this group.

Workfile: DEMO - [c\data\eviews\demo.wfl) - = x

[ViewIProcIDbject] [PrintlSa\reIDetailsﬂ-] [ShowlFetchIStcurelDeletelGeanSample]

Range: 195201 200304 - 208 obs Filter: =
Sample: 199501 200304 - 36 obs

[Blc
kA gdp
% graup_m1_PT «———— Group containing M1 and PR
kA pr
kA resid
s
stats_table01

j_»["\ Demoj{ NewPagef

1.6 USING THE QUICK MENU

The spreadsheet view of the data is very powerful. Another key tool is the Quick menu on the
EViews 7.1 workfile menu.

E EViews

File Edit ©Object WView Proc Quick Options Add-ins

/

Window Help

The options shown are
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Sample...

Generate Series...

Show ...

Graph ..

Empty Group (Edit Series)

Series Statistics b
Group Statistics k
Estimate Equation...

Estimate VAR...

1.6.1 Changing the sample

By selecting Sample from this menu we can change the range of sample observations. Change
the sample to 1952:1 to 2003:4 and click OK.

sample... sample X

Generate Series...
Sample range pairs (or sample object to copy)

Show ...

Graph ... 195201 200394

Empty Group [Edit Series)
Series Statistics 3

Group Statistics »

Estimate Equation...

Estimate VAR...

1.6.2 Generating a new series

In each problem we may wish to create new series from the existing series. For example, we can
create the natural logarithm of the series M1. Select Quick/Generate Series. In the resulting
dialog box type in the equation log_m1=log(m1), then click OK. A new series will appear in the
workfile. The function log creates the natural logarithm. All logarithms used in Principles of
Econometrics are natural logs.
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Generate Series by Equation x

Sample..
Enter equation

Generate Series...
log_mi=log{mi)|

Show ...
Graph ...

Empty Group (Edit Series)
Sample

Series Statistics b 195201 200304

Group Statistics b

Estimate Equation...

Estimate VAR... Ok I Cancel

Alternatively, we can generate a new series by selecting the Genr button on the workfile menu.
This will open the same Generate Series dialog box.

Workfile: DEMO - (c\data\eviews\demo.wfl} i e 05 ¢

[ViewI Procl Object] [PrintISave[ Details +/-] [Showl Fetch[StoreI Deletel Gean Sample]
Range: 1952Q1 2003Q4 - 208 obs /' Filter: *
Sample: 1952Q1 200304 - 208 obs

A third option is perhaps the simplest. Type into the EViews Command window

EWims
File Edit Object WView Proc Quick Options
series log_m1=logim1)

Then press Enter. Once a few basic commands are learned, a great deal of pointing-and-clicking
can be avoided.
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1.6.3 Plotting using Quick/Graph

We can create graphs from the spreadsheet view, but we can also use Quick/Graph.

sSample...

Generate Series...
Show ...

Graph ...
Empty Group (Edit Series)

Series Statistics k
Group Statistics k

Estimate Equation...

Estimate VAR...

Series List

List of series, groups, and/for series expressions

gdp

Cancel |

This will open the Graph options window. For a basic graph click OK.

If you enter two series into the Series List window then the Graph options window will

have an additional option. Here we will plot the two series in a single graph.

Series List

List of series, groups, and/or series expressions

gdp m1

x
Details
= Graph data: IF{aw data j
Crientation: INu:-rmaI - obs axis on bottom j

Axis borders: INn:-nE

Multiple series: ISingIe graph »

Click OK. The resulting graph shows the two series plots in a single window. In EViews the
curves are in two different colors, but this will not show in a black and white document. The
programmers at EViews have thought of this problem. Click inside the graph and enter Ctrl+C to
copy. In the Graph Metafile box that opens, uncheck the box “Use color in metafile.” Click

OK.
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Graph Metafile

Metafile properties

¥ Make background transparent

" WMF - metafile
¥ EMF - enhanced metafie

= Display this dia!og an
all copy operations

uncheck

OptionsGraph Defaults sets default metafile

In your document enter Ctrl+V to paste the black and white graph.

3,000

2,500 -

2,000 -

1,500 -

1,000 -

500 -

| — GDP ——-- M1]

Now the graph lines show up as solid for GDP and broken for M1 so that the difference can be

viewed.

Workfile: DEMO - (c\data\eviews\demo.wfl)

gl e s 5

[View[ Procl Object]—lPrintI Save@tailsﬁ-ﬂ Showl FetchIStoreI DeleteI Genrl Sample

Range: 1952Q1 200304 — 208 0
Sample: 1952Q1 200304 - 208 obs

Filter: *

To save the graph, click Name and enter the name GDP_M1_PLOT. Click OK. Close the graph
by clicking “X”. You will find an icon in the workfile window.

| i gdp_m1_plot |

If you double-click this icon, up will pop the graph you have created.
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1.6.4 Saving your workfile

Now that you have put lots of work into creating new variables, plots, and so on, you can Save
what you have done. On the workfile menu select the Save button

EE‘Jiews - [Workfile: DEMO - [chdata\eviews\demo.wfl]] - B8 X
[G] File Edit Object View Proc Quick Options Add-ins Window Help

7

Wiew | Proc| Object| | Print | Save | Details+/- | | Show | Fetch | 5tore | Delete | Genr | 5ample

Range: 1952011 200304 — 208 obs Filter: *
Sample: 195201 200304 — 208 obs

In the following window, if you click OK then all the objects you have created will be saved into
the workfile demo.wfl. You may wish to save these results using a different name, so that the

original data workfile is not changed. To save the workfile, select File/Save As on the main
EViews menu:

ME\HMS - [Workfile: DEMO - [ch\data'\eviews\demo.wfl]

[G]| File | Edit Object View Proc GQuick Option
New »

E Qpen k

Ra Save Ctrl=5

=a —

— ave As..,

(£]

3| Close

E |

We will use the name demo_chl.wfl for this workfile. Enter this and click OK. You will
presented with some options. Use the default of Double precision and click OK.

5
Workfile Save x

Series storage

" Single predsion (7 digit accuracy)
{% Double predsion (16 digit accuracy) OK

™ Use COMPression

(Compressed files are not compatible Cancel
with EViews versions prior to 5.0)

[¥ Prompt on each Save. (Options can be setin Global Options.)

You will note that the workfile name has changed.
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1.6.5 Opening an empty group

The ability to enter data manually is an important one. In Section 1.8 we show several ways you
might enter data into EViews. Select Quick/Empty Group (Edit Series) from the EViews menu.

Sample...

Generate Series...
Show ..

Graph ...

Empty Group (Edit Series)

Series Statistics b
Group Statistics b

Estimate Equation...

Estimate VAR...

A spreadsheet opens in which you can enter new data. The default name for a new series is
SERO1 that we will change. As you enter a number, press Enter to move to the next cell. You can
add new data in as many columns as you like.

@ Group: UNTITLED ‘Workfile: DEMO_CH1:Demo®,
UiewlProchbject] [PrinthameIFreeze] IDefauh j [Sort
]
obs SERO1 | |

1895201 1.000000

1895202 2.000000

195203 2.000000 defaultname

195204 5.000000|

1895301 MA

When you have finished entering the data you wish, click the X in the upper right corner of the
active window. You will be asked if you want to “Delete Untitled GROUP?” Select Yes. In the
workfile demo_ch1.wfl you will now find the new series labeled

=

Warkfile: DEMO_CHL1 - [chdata‘eviews\demo_chl . wfl) - 0 X
[ViewlPrnchbject] [PrintlSa\relDetailsﬂ-] [ShnwlFetchIStnrelDeletelGenrlSampIe]
Range: 195201 200304 - 208 obs Filter: *
Sample: 1952Q1 200304 — 203 obs
% C % pr

adp resid :
il gdp_m1_plot kA s / created series
[&] group_m1_pr RA ser0l
kA log_m stats_table0
kA mi
J_’r'\ Demoj{ Mew Page}"
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To change this name, select the series (by clicking) then right-click in the shaded area. A box
will open in which you can enter a new name for the “object,” which in this case is a data series.

Press OK.

Object copy ...
Export to file... Mame to identify object

—— 24 characters maximum, 16
Bename... F2 testvariable or fewer recommended
Delete

You can go through these same steps to delete an unwanted variable, such as the one we have just
created. Select the series TESTVARIABLE in the workfile, and right-click. Select Delete. In the
resulting window you will be asked to confirm the deletion. Select Yes.

EViews x

Rename... / F2 @ Delete TESTVARIABLE from workfile?
Delete
Yes Yes to Al | Mo | Cancel |

More than one series or objects can be selected for deletion by selecting one, then hold down the
Ctrl-key while selecting others. To delete all these selected objects, right-click in the blue area,

and repeat the steps above.

1.6.6 Quick/Series statistics

The next item on the EViews Quick menu is Series Statistics. Select Quick/Series
Statistics/Histogram and Stats:

@E\ﬁms - Workfile: DEMO_CHI - [chdataheviews\demo_chl.wfl]]

File Edit Object WView Proc | Quick | Options Add-ins Window Help

[UiewlecIDbject] [PrintlSaveIDetail Sample... enrlSample]

Range: 195201 200304 — 208 of Generate Series...

Sample: 195201 200304 — 208 ot .Y
Show ...

[Blc

kA gdp Graph ...

% g?npgpm-Im_-]plgtr Empty Group (Edit Series)

Milog_m1 : — .

& m1 Series Statistics 4 Histogram and Stats
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In the resulting window you can enter the name of the series (one) for which you desire the
summary statistics. Then select OK.

BA series: LOG_M1 Warkfile: DEMO_CHL:Demao', -8 X

- [VlewIPro([E}mect] Propertles] [Prmt] Name]Freeze] [Samp\e[GenrlsheetIGraphIStatsIIdent]

Series Mame x 2

Series: LOG_M1
Sample 195201 200304

254 — Observations 208

Series name: I log_m1 204 Mean 5.000824

Median 5.921902
Maximum 7.312874
Minimum 4840535
Std. Dev. 0.851594

104 Skewness 0130782

oK I Cancel Kurtosis 1513348
Jarque-Bera  19.73454
Probability 0.000052

‘1 Path = c\data\eviews DB = none WF = demao_chl

1.6.7 Quick/Group statistics

We can obtain summary statistics for a Group of series by choosing Quick/Group Statistics.

Quick|Dptinns Add-ins  Window Help

Sample... ienrlSamplel

Generate Series..,

Show ...

Graph ...

Empty Group (Edit Series)
Series Statistics L4 \
Group Statistics 4 Descriptive Statistics » Common sample

Enter the series names into the box and press OK. This will create the summary statistics table we
have seen before. You can Name this group, or Freeze the table, or copy and paste using Ctrl+C
and Ctrl+V.

List of series, groups, and/or series expressions

adp m1lpr ;I
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@Groupﬁ UNTITLED Waorkfile: DEMO_CH1:Dema', - 08 X
[ViewlProclObjectl [PrintINamelFreezel [SampIeISheetIStatsISpecl
GDP | M1 | PR |

Mean 853.3049 569.3548 0605202 =
Median 531.5625 3731375 0490262
Maximum 2611.536 1499 480 1.281105
Minimum 87.87500 126.5370 0.197561
Std. Dev. 7716189 451.3036 0.365495
Skewness 0.758490 0.726813 0.402946
Kurtosis 2216390 2029020 1620387 =

Kl — 1 7

4
—

Another option under Quick/Group Statistics is Correlations.

| Quick | Options  Add-ins  Window Help
Sample...
Generate Series...
Show ...
Graph ... —
Empty Group (Edit Series) IGEHFIEHMNE]
F
Series Statistics ¢ 4
Group Statistics ] Descriptive Statistics 4
Estimate Equation... Covariances
Estimate VAR... Correlations

Enter the names of series for which the sample correlations are desired and click OK.

Series List x
List of series, groups, and/or series expressions

gdp log_m1prrsl |

Cancel |

The sample correlations are arranged in an array, or matrix, format.
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=
[E] Group: UNTITLED ‘Workfile: DEMO_CH1:Demo', - B8 X
[UiewIPrncIDbjed:] [PrintINameIFreeze] [SamplelSheetlstatsISpec]
Correlation
GDP | LOG_M1 | PR | RS |
GDP 1.000000 0.959003 0.986551 0.168504 ;l
LOG_M1 0.959003 1.000000 0987333 0.346364
PR 0.986551 0887383 1.000000 0.268010
RS 0168504 0346364 0.268010 1.000000
U Y

1.7 USING EVIEWS FUNCTIONS

Now we will explore the use of some EViews functions. Select Help/Quick Help Reference/
Function Reference.

Help |

f EViews Help Topics ... F1
READ ME
Quick Help Reference + Object Reference

Users Guide I (pdf] Basic Command Reference

Users Guide T (pdfi Function Reference

1.7.1 Descriptive statistics functions

Select Descriptive Statistics from the list of material links.

Operator and Function Reference

This material is divided into several topics:

e Operators.

* Basic mathematical functions.

o Time series functions.

+ Financial functions.

+ Descriptive statistics.
o Cumulative statistics functions.




30 Chapter 1

Some of the descriptive statistics functions listed there are on the next page.

In this table of functions you will note that these functions begin with the “@” symbol. Also,
these functions return a single number, which is called a scalar. In the commands the variables,
or series, are called x and y. The bracket notation “[,s]” is optional and we will not use it. These
functions are used by typing commands into the Command window and pressing Enter. For
example, to compute the sample mean of GDP, type

scalar gdpbar = @mean(gdp)

The Command window looks like this.

EEViews
File Edit Object View Proc Quick Options Add-ins Window Help
scalar gdpbar=@meanigdp)

At the bottom of the EViews screen you will note the message

GDPBAR successfully computed

In the workfile window the new object is denoted with “#”, which indicates a scalar.

We called the sample mean GDPBAR because sample means are often denoted by symbols like
X which is pronounced “x-bar.” In the “text-messaging” world in which you live, simple but
meaningful names will occur to you naturally.

To view this scalar object double-click on it: it opens in a spreadsheet view.

[XE] Scalar: GDPBAR Warkfile: DEMO_CHI1:Demo', - B8 X

[ViewlProcIDbject] [PrintINamelFreeze] [Edit—-.."—]

85

Value

GDPBAR | 853.3049 =

Path = c'\data\eviews @DE = none | WF = demo_chl

The sample mean of GDP during the sample period is 853.305.
Scalars you have created can be used in further calculations. For example, enter the following
commands by typing them into the Command window and pressing Enter:

scalar t = @obs(gdp)
scalar gdpse = @stdev(gdp)
scalar z = (gdpbar-800)/(gdpse/@sqrt(t))
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Selected Descriptive Statistics Functions in EViews 7.1

Function

Name

Description

@COI(XIY[IS])

correlation

the correlation between X and Y.

@covs (x,y[,s])

sample covariance

the covariance between X and Y (division by
n-1).

@inner (x,y[,s])

inner product

the inner product of X and Y.

@kurt (x[,s])

kurtosis

kurtosis of values in X.

@mae (x,y[,s])

mean absolute error

the mean of the absolute value of the
difference between X and Y.

@mape (x,vyI[,s])

mean absolute
percentage error

100 multiplied by the mean of the absolute
difference between X and Y, divided by Y.

@max (x[,s]) maximum maximum of the values in X.

@mean (x[,s]) mean average of the values in X.

@median(x[,s]) median computes the median of the X (uses the
average of middle two observations if the
number of observations is even).

@min (x[,s]) minimum minimum of the values in X.

@prod(x[,s]) product the product of the elements of X (note this

function is prone to numerical overflows).

@obs (x[,s])

number of observations

the number of non-missing observations for X
in the current sample.

@rmse (x,y[,s])

root mean square error

the square root of the mean of the squared
difference between X and Y.

@skew (x[,s])

skewness

skewness of values in X.

@stdev (x[,s])

standard deviation

square root of the unbiased sample variance
(sum-of-squared residuals divided by n—-1).

@sum(x[,s])

sum

the sum of X.

@sumsqg(x[,s])

sum-of-squares

sum of the squares of X.

@theil (x,vI[,s])

Theil inequality
coefficient

the root mean square error divided by the sum
of the square roots of the means of X squared
and Y squared.

Qvars (x[,s])

sample variance

sample variance of the values in X (division by
n-1).
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1.7.2 Using a storage vector

The creation of scalars leads to inclusion of additional objects into the workfile, and the scalars
cannot be viewed simultaneously. One solution is to create a storage vector into which these

scalars can be placed.
On the EViews menu bar select Object/New Object. In the resulting dialog box select

Matrix-Vector-Coef and enter an object name, say DEMO. Click OK.

Mew Object x
Type of object Mame for object
E EViews - -
Matrix-Vector-Coe emo
File Edit | Object | View Proc Chuis —
quation
scalart= @ New Object... L} Factor
scalar gdps Graph
scalarz=(¢C  Fetch from DB... Group
- Logl
Matrix-Vector-Coef
Model
Pool

A dialog box will open asking what type of “new matrix” you want. To create a storage vector
(an array) with 10 rows, select the radio button Vector, enter 10 for Rows, and click OK.

Mew Matrix x

Type Dimension
" Matrix
" Symmetric Matrix Rows: |1|:|

¥ vector
Columns: I 1

" Coeffident Vector

QK I Cancel |

A spreadsheet will open with rows labeled R1 to R10. Now enter into the Command window the
command

demo(1l) = @mean(gdp)

When you press Enter the value in row R1 will change to 853.3049, the sample mean of GDP.
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File Edit Objecdt View Proc Quick Options Add-ins Windo

scalar gdpbar = @meanigdp)
demo(1) = @mean(adp)

[C1] vector: DEMO  Waorkfile: DEMO_CH
= [Viewlec[Dbject] [PrinthamelFree:
Workfile: DEMO_CHI - [c\d q
| view| Proc| Object | [ Print | save c1 |

Range: 185201 200304 — Last update
Sample: 195201 200304 — ?

Bl c lkF\’.‘1 853.3049
corr_table0 -

[ demo  4— R3 0.000000

Now enter the series of commands, pressing Enter after each.

demo(2)=@obs(gdp)
demo(3)=@stdev(gdp)
demo(4)=(gdpbar-800)/(gdpse/@sqrt(t))

Each time a command is entered a new item shows in the vector. Note that in the last command
could be included the previously calculated members of the vector demo. That is,

demo(4) = (@mean(gdp)-800) / (@demo(3)/@sqrt(demo(2)))

=
@ Vector: DEMO Workfile: DEMO_CH1:Demo', - 08 X
| view | Proc| Object | | Print | Mame | Freeze | |Edit+/-|Label=/-| [ sheef
DEMO
C1 | | |
L —
R1 853.3049
Rz 208.0000
R3 ¥71.6189
R4 0.996313 -
__R5 |4] [

The advantage of this approach is that the contents of this table can be copied and pasted into a
document for easy presentation. Highlight the contents, enter Ctrl+C. Choose the Formatted
radio button and OK.

Workfile: Dasau;:_ctu_-Lcx:1a1axmu‘Ja4.xss:1nmn_:r:ljaazu—._cl_zdﬁ

. - [ vector: DEMO  Workfile: DEMOrSitietnmns B
m 2 Copy Precision X
Range 1952 View|Proc| Object | | Print | Name £
Sample: 1952 MNumber copy method
Blc C1 | {+ Formatted - Copy numbers as they appear in table!

[[7] demao i : -
A adp Last ug " Unformatted - Copy numbers at highest predision

il gdp_m1_g
853.3049’ = Goeel|

[# gdpbar
[®E gdpse
(6] group_m1 208.0000
171.6189
0.996313 M
| rd

kA log_m
fA mA

bA pr

kA resid
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In an open document enter Ctrl+V to paste the table of results.

R1 853.3049
R2 208.0000
R3 771.6189
R4 0.996313

You can now edit as you would any table.

Demo vector

GDP mean 853.3049
T sample size 208.0000
GDP Std Dev 771.6189
Z statistic 0.996313

We created many tables in the book Principles of Econometrics using this method.

To keep our workfile tidy, delete the scalar and vector objects that have no further use. Click
the vector object DEMO and then while holding down the Ctrl-key, click on the scalars. Right-
click in the blue-shaded area and select Delete.

(Bl c
corr_table0
[EI] demo

A adp

il gdp_m1_plot
% gdpbar

(&) gdpse

[&] group_mA_pr
kA log_m1

A M

bA pr

1 resid ST
kA rs Export to file...
stats_table0

stats_table02 Eename... F2
%; Delete

If you feel confident you can choose Yes to All:

F 5
EViews X

@ Delete DEMO from warkfile?

e

Yeg Yestoﬁ.]ll Ma | Cancell




1.7.3 Basic arithmetic operations
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The basic arithmetic operations can be viewed at Help/Quick Help Reference/Function
Reference:

Operator and Function Reference

This material is divided into several topics:

. Ogerator?.

e Basic mathematical functions.

s Time series functions.

« Financial functions.

The list of operators is given on the next page. These operators can be used when working with
series, as in an operation to generate a new series, RATIOL, defined as 3 times the ratio of GDP to

M1:

series ratiol = 3*(gdp/m1)

Basic Arithmetic Operations

Expression Operator Description

+ add x+y adds the contents of X and Y.

- subtract X-y subtracts the contents of Y from

X.

2 multiply x*y multiplies the contents of X by Y.

/ divide xly divides the contents of X by Y.

~ raise to the power Xy raises X to the power of Y.

> greater than x>y takes the value 1 if X exceeds Y, and
0 otherwise.

< less than x<y takes the value 1 if Y exceeds X, and
0 otherwise.

= equal to x=y takes the value 1 if X and Y are
equal, and 0 otherwise.

<> not equal to x<>y takes the value 1 if X and Y are not
equal, and 0 if they are equal.

<= less than or equal to x<=y takes the value 1 if X does not
exceed Y, and O otherwise.

>= greater than or equal to x>=y takes the value 1 if Y does not

exceed X, and 0 otherwise.
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1.7.4 Basic math functions

The basic math functions can be viewed at Help/Quick Help Reference/Function Reference.

Operator and Function Reference

This material is divided into several topics: _—

s Operators.

+« Basic mathematical functions.

« Time series functions.

« Financial functions. -

Some of these functions are listed below. Note that common ones like the absolute value (abs),
the exponential function (exp), the natural logarithm (log), and the square root (sqr) can be used
with or without the @ sign.

Selected Basic Math Functions

Name Function Examples/Description

@abs (x), absolute value @abs(-3)=3.

abs (x)

Qexp (x), exponential, e” @exp(1)=2.71813.

exp (x)

@fact (x) factorial, x! @fact(3)=6, @fact(0)=1.

@inv (x) reciprocal, 1/x inv(2)=0.5.

@mod (x, V) floating-point remainder | returns the remainder of x/y with the
same sign as Xx. If y=0 the result is 0.

@log(x), natural logarithm, loge(x) | @log(2)=0.693..., log(@exp(1))=1.

log (x)

@round (x) round to the nearest @round(-97.5)=-98, @round(3.5)=4.

integer
@sgrt (x), square root @sqrt(9)=3.

sgr (x)
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1.8 CREATING WORKFILES

If you are fortunate enough to have your data in the form of an EViews workfile, then you can
simply open that file and proceed with the various commands that we describe in the following
chapters. The EViews workfile can be opened in one of three ways: (1) by using File/Open/
Workfile as described in Section 4.1.1, (2) by double-clicking the icon of the file name, or (3) by
selecting the file and, holding the left-mouse button, dragging it to the EViews icon on the
desktop.

Suppose, however, that you need to collect your data, and the data are available in another
format, such as an Excel file or a text file. How do you create an EViews workfile that contains
the required data? We begin to answer this question by exploring how to download data from the
Internet into an Excel file; then we examine ways of creating an EViews workfile from an Excel
file or a text file.

1.8.1 Obtaining data from the Internet

Getting data for economic research is much easier today than it was years ago. Before the
Internet, hours would be spent in libraries, looking for and copying data by hand. Now we have
access to rich data sources that are a few clicks away.

Suppose you are interested in analyzing the GDP of the United States. As suggested in POE4,
the website Resources for Economists contains a wide variety of data, and in particular the
macro data we seek.

Websites are continually updated and improved. We will guide you through an example, but
be prepared for differences from what we show here.

First, open up the website: http://www.aeaweb.org/rfe/:

RFE: Resources for Economists on the Internet

RFE Home

Select the Data option, and then select U.S. Macro and Regional Data.

» Introduction
= Data
# Dictionaries, Glossaries, & Encyclopedias

Data

U.S. Macro and Regional Data ""/f

Other U.5. Data

World and Non-U.5. Data

Finance and Financial Markets
Journal Data and Program Archives
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This will open up a range of sub-data categories. For the example considered here, select the
Bureau of Economic Analysis (BEA)-National Income and Produce Accounts to get data on
GDP.

U.S. Macro and Regional Data

"Primary"” macro and regional sites that generate data (many
long series)

* Bureau of Economic Analysis (BEA) - National Income and Produce Accounts
w' } iarfal data | details...

* Federg| Reserye

From the screen below, select the Gross Domestic Product option.

U.S. Economic Accounts

National CGross Domestic Product (GDD- Personal Income and Outlays * Consumer
Spending © Corporate Profits © Fixed Assets * Research and Development
Satellite Account

Most websites allow you to download data conveniently in Excel format.

Gross Domestic Product (GDP)

» Mews Release: Gross Domestic Product
t.

e, and associated tables

w Current-dollar and "real" GDP (Ewxc

« Percent change from preceding pernod (Exce

Select the Excel option and a dialog box will open. Save the data as gdplev.xls.

Opening gdplev.ads ﬁl

You have chosen to open

&l gdplevads
which is a: Microsoft Excel 97-2003 Worksheet
from: http:/fwww. bea.gov

~What should Firefox do with this file?

" open with IMiU’nsnft Excel {default) ;I
{+ : Save File

[T Do this automatica r files like this from now on.

QK I Cancel




Introduction to EViews 7.1 39

Once the file has been downloaded we can open the file; a sample of the data in Excel format is
shown below.

Izﬂ gdplev [Compatibility Mode] o = ER
A B C D E F G H o
1 Current-Dollar and "Real” Gross Domestic Product @
2
3 Annual Quarterly
4 (Seasonally adjusted annual rates)
5
GOP in GOP in
GOPin  billions of GOP in  billions of
billions of chained billions of chained
current 2005 current 2005
) dollars dollars dollars dollars
7
8
9 1929 103.6 977.0 194791 2372 17722
10 1930 91.2 892.8 1947 q2 2404 1,769.5
11 1931 76.5 8349 1947q3 2445 17680
12 1932 58.7 72568 19474 2543 1.794.8
13 1933 56.4 716.4 1948q1 2603 18234 -
M 4 » M| Sheetl ¥ IEN! m | e

Let us now create the desired EViews file by importing the annual data (1929-2010) for nominal
GDP (column B, first observation in cell B9) and real GDP (column C, first observation in cell
C9) into an EViews workfile.

1.8.2 Importing an Excel file: drag and drop

EViews makes it very easy to import data from a variety of formats. For example, Excel 97-2003
and text (ASCII) files can be imported by “dragging and dropping.”

Remark: EViews imports Excel 97-2003 files, ending in *.xls, with no difficultly. If, however,
you have a newer Excel file, ending in *.xlsx, then you may have problems. The solution is to
open the *.xlsx file and save it under the older format before importing.

Excel 97-2003 Workbook

[

Highlight the file to be imported and hold down the left-mouse button. If EViews is open, drag
the file icon into EViews as shown below. If EViews is not open, you can drag the file icon onto
the EViews icon on the desktop.

A Eviews -8 Xx
File Edit Object View Proc Quick Options Add-ins Window Help

Share with ~

j

Organize ~ |‘.._—'.|Open - Print = B=

. MName
- Favorites

B Desktop

4. Downloads 2 sas

L ReceniPaces 0 mprmosoorwn2 2ea13 Drag GDPLEV icon into
= | ibraries [Ariezila_3.5.0_win32-setup *‘-ﬁr’:. EViews
U-a -

s P

| Documents | ] b=t “'I‘ ’lJI
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Then there will be a series of confirmatory screens. Usually the default settings are fine and we
just click Next. In the screen shot below we have edited the image a bit, cutting out some of the
data lines to make it smaller.

5
Excel 97-2003 Read - 5tep 1 of 3 x
Cell Range
* Predefined range Sheet: ISheetl j
Sheetl - - A
I J Start cell: I SASS Jl:l-ﬂ
™ Custom range o
| sheet11§Ag3:5CS90 Endcell:  [5cE30 A s
=
18925 103 . 877 . -~
I 1338 as_f‘ 952_5{ Image edited J
Cancel | = Back I Mext = I Finish |
In Step 2 we have an opportunity to give the series hames.
=
Excel 97-2003 Read - Step 2 of 3 X
Column headers Column info
Header lines: m Click in preview to select column for editing
Mame: F'.EE'_GDF"
Header bype: Ir-lames only j I
Descapton:

Clear Edited Column Info I

Text representing MA
| =NJA Data type: INumber j

Year =DP

1923 103.6 i’
1330 93

1931 Te.5

1932 5g_7 : Choose a name for each

1333 So.4 vanaue

1534 z

1535 7323

1334| 83.8 : \ LI

Cancel < Back I Mext = I Finish |
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In Step 3 we can define the basic structure of the workfile, which in this case is Dated with a
regular annual frequency, with the start date of 1929.

Excel 97-2003 Read - Step 3 of 3 x
Impart method Structure of the Data to be Imported
Create new wu:urkﬁlej asic structure Frequency/date spedfication
IDateu:I - reqular frequency j Frequency: IAnnuaI j

Import options

Rename Series | Start date: I 1929|

FErequency Conversian | /

Click Finish and there you have it.

EEViews- Workfile: GDPLEY - [ch\data\eviews\gdplev.wfl]] - B X
File Edit Object Wiew Proc Quick Options Add-ins Window Help
- X

[ViewlPrncIDbject] [P‘rintlSa\relDetailsﬂ-] [ShnwlFetchIStnrelDeletelGenrlSample]
Range: 19292010 - 82 obs Filter: *
Sample: 1929 2010 - 82 obs
(Blc
kA gdp
A real_gdp
kA resid
kA year
J_r[".l dele{ MNew Page;"

| Path = c\data\eviews | DE = none | WF = gdplev

1.8.3 Importing a text data file: drag and drop

EViews supports the “drag-and-drop” approach for a number of different software formats. Let’s
give it a try using an ASCII, or text format, data file. The data files for POE4 in text format are
located at http://www.principlesofeconometrics.com/poe4/poeddat.ntm. These files have a *.dat
extension. We will use food.dat. The first few observations are:

115.22 3.69
135.98 4.39
119.34 4.75
114.96 6.03

187.05 12.47
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Download the file from the internet, and then drag it into EViews or onto the EViews icon on the
desktop. Select the file, then holding the left-mouse button, slide the mouse.

er

Mame ~ ;I

EEViews

|

|| fair4.dat

|| fred.dat

|| fullmoon, dat

File Edit Object View Proc Quick Options Add-ins Window Help

— drag file here

|| fultonfish.dat

|| gascar.dat

nAzna dat |ﬂ
| >

| Path = cdata\eviews DB = none WF =

B X

noneg

We then have a series of screens checking if the data match your expectations. In each, if all
looks good, click Next.

Text Read - Step 1 of 4

Please examine the preview window

If the rows and columns appear to be correct, didk on
the Finish button to read your data into EViews.

To adjust the column breaks, choose a column type from
the list on the right, then dick Mext to continue,

To adjust the row breaks, didk on the following

Show row options

Column specdification

¥ Delimiter characters between values
" Fixed width fields

™ An explidt format (to be provided)

Start of data/header

Skip lines: I 0 _Ij

115.22 32.85
135.58 4.35
115.34 4.75

Text Read - Step 2 of 4

Delimiters
' standard delimiter:{ 1 or more spaces =]

" Custom delimiters Enter list of delimiters - Use 'T'
for tab and &' Far all alpha

[T Treat consecutive delimiters as one

Other options
v Don't split quoted fields

Quote character(s): |"or' -

14 115.22( =2.&9
24 135.338 4.33
i 113.34 4.75

In Step 3 we can change the default names of each column.
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Text Read - Step 3 of 4

Column headers

Header lines: I ] 3:

Column info

Header type: IHames only

Clear Edited Column Info

=]

Text representing MA

Data type:

[y T

to select column for editing

I Series01 )

Mumber

As you select each column, enter a name for that series, then highlight the next column and

repeat.

Text Read - 5tep 3 of 4

Column headers

Header lines: I ] 3:

Column info

Header bype: IHames anly

Clear Edited Column Info

=]
|

Text representing MA

Data type: |Mumber j
£
In the final step we Create new workfile.
Text Read - 5tep 4 of 4
Import method Structure of the Data to be Imported
Basic structure

Create new wurkﬁlej

Import options

Rename Series

Chseryvations: [
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Select Finish. And there you have it.

b Eviews - [Workfile: FOOD - [c\data\eviews\food. wl]] - B x

File Edit Object View Proc Quick Options Add-ins Window Help
- X

[Uiewl PrncIDbject] [Print[SaveI Details+..f-] [ShnwlFetchIStc-reIDelete[GeanSample]

Range: 140 — 40 obs Filter: *
Sample: 140 — 40 obs

(Bl c

kA food_exp

kA income

kA resid
J_l"'.l Food | Mew Page |

Path = c\data‘\eviews | DB = none | WF = food

1.8.4 Importing an Excel data file using Proc/Import

Dragging and dropping is the easiest way to create an EViews workfile with data imported from
another source. However, there is a longer way where you first open EViews and then use
commands for importing data. In this and the next section we describe this process for Excel and

text files.
To create an EViews workfile, double click on your EViews icon to open the software, then

select File/New/Workfile. The following screen will open:

Waorkfile Create

Workfile structure type Date spedfication
Frequency: I.ﬁ.nnual j

Dated - regular frequency j

Irregular Dated and Panel
workfiles may be made from Start date: I 1923
Unstructured warkfiles by later

End date:
specifying date andjor other @ I 2010
identifier series.

To create the workfile for annual data covering sample period 1929 to 2010, select Annual from
the drop-down menu in Frequency and type in the Start and End dates. Clicking on OK will

create the UNTITLED workfile below.

1] workfile: UNTITLED - B X

[‘u"iewl PrncIDbject] [PrintlSa\reIDetailsﬂ-] [Shnwl FetchISt::urelDeletelGeanSample]

Range: 1929 2010 - 82 obs Filter: *
Sample: 1929 2010 - 82 obs

(Blc

kA resid
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To import data select Proc/Import/Read.

Workfile: UNTITLED

| view | Proc| Object | | Print | ave |

Range: 92010 — B2 obe
Sample: 1928 2010 — 32 ob:

B c N\

ke resid

Import k DRI Basic Economics Database...
Export ‘\ r Eead...

EViews will then ask you for the location of the Excel file. Open the gdpplev.xls file we have
created:

File name: | gdplev j IExceI (*.xls) j
[T Update default directory Open |,| Cancel |

and the following screen will open:

Excel Spreadsheet Import

Data order Upper-eft data cell Excel 5+ sheet name

¥ By Observation - zeries in columns I o I

Mames for series or Numbersnamed in file
nom_gdp real_gdp \\ :I [T wirite datefobs
= Eviews date Format
€ First calendar day
€ Last calendar day

I_ \Write series names

Import sample
Reset sample to:

1929 2010 il _|| Current sample
_|| Workfile range
LI _|| Toend of range

OK I Cancel
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Be sure to pick the By observation — series in columns option, enter the correct location of the
first observation (B9) and type in the names of the variables — in this case NOM_GDP and
REAL_GDP. Clicking on OK will import the data from the Excel datafile to the EViews
workfile. As a check, open the group NOM_GDP and REAL_GDP and you can see that we have

successfully imported the data (do check this against the Excel spreadsheet shown above).

The final step is to save your workfile.

obs MOM_GDP| REAL_GDF
1929 103.6000 a77.0000
1930 891.20000 892.8000
1931 F6.50000 834.9000
1932 58.¥0000 725.8000
1933 56.40000 7164000
1934 66.00000 794.4000
1935 ¥3.30000 865.0000

Workfile: UNTITLED

- 0 X

[‘JiewlPrncIDbjectl [P‘rintl Save 1 Details-r..f-] [ShanFetchIStanIDeletelGean SEmpIE]

Range: 19292010 — 320
Sample: 1929 2010 — 82 obs

Filter: *

Blc

kA nom_gdp
kA real_gdp
kA resid

\

| +[, untitied | New Page |

1.8.5 Importing a text data file using Proc/Import

Excel data files are a common way of handling data. However, some data also come in text form
and so, for completeness, we shall consider the case of importing a text data file. As an
illustration we will import an ASCII file called food.dat.
food.dat, examine the contents of the definition file food.def. It is an ASCII file that can be
opened with NOTEPAD. The *.def files contain variable names and descriptions. For example,

open food.def.

Before trying to import the data in

food. def
food_exp income
obs: 40

1. food_exp Cy)
2. dncome €S

variahbhle |

food_exp |
income |

week 1y Food expenditure in %
weekly income in $100

283.5735
19.60475

112.6752
G. 847773

M Max
109,71 587.686
3.69 35.4
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This definition file shows that there are 40 observations on two variables, FOOD_EXP and
INCOME, in that order, and they are weekly food expenditure and weekly income, respectively.
To import this data, create a workfile for 40 undated observations and click OK. Select

File/New/Workfile on the EViews menu.

Warkfile Create

Waorkfile structure type Data range

spedfying date andjor other
identifier series,

Unstructured [ Undated j Observations: I 40

Irreqular Dated and Panel
workfiles may be made from
Unstructured workfiles by later

Click Proc/Import/Read as in the previous section, and navigate to the file food.dat.

[T Update default directory

File name: [food.dat x| |Ted-ascne

Open

-

Cancel |

Select Open. A dialog box will open. And at the bottom of the dialog box, we can see the first
few observations in the data file. Because the data file does not contain variable names, enter

them as shown, and click OK.
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ASCIH Text Import

Mame_for series or Mumber if named in file

food_exp income

=
v_x\ =

Series headers
# of headers (induding names) before data: I 0

Import sample

140

\

Preview - First 16K of file:

Reset sample to:
;I | Current sample

o Warkfile range
Z1 | Toendofrange

Data order
' in Columns

" in Rows

Delimiters

W Treat multiple
delimiters as one

[~ Tab

[~ Comma

v Space

[T Alpha (A-7)

[~ Custom I

Rectangular file layout
[+ File lzid out as rectangle
Columns to skip: I 0
Rows to skip: I 0
I—

Comment character:

Miscellaneous

™ Quote with single ' not ™

[ Drop strings - don't make MA
[~ Mumbersin (..) are negative
[~ Allow commas in numbers

Currency:

Text for MA: | MA

il

115.22
135.98
119.34
114.96
187.05
243.92

3.69
4.39

475 4——_ (Check observations

6.03
12.47
12.98

B
of

Cancel

Ll

Two new series have been added, FOOD_EXP and INCOME. Save your file.

Workfile: UNTITLED

| View | Proc| Object | | Print | Save | Details=/-| | Show | Fetch

Range: 140 - 40 obs
Sample: 140 — 40 obs

Bl c
kA food_exp
kA income

kA resid

1.8.6 Adding data to an existing workfile

If you have an existing workfile containing some data, but you would like to add more data to it,
you can use either the drag and drop method or the Proc/Import method. The procedures
described in the last four sections can be used in a similar way.

1.8.7 Frequency conversions

EViews offers a range of frequencies — annual, quarterly, monthly and so on.
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Warkfile Create

Workfile structure type

Dated - regular frequency j

Irregular Dated and Panel
workfiles may be made from
Unstructured workfiles by later
specifying date andjor other
identifier series,

Workfile names (optional)
WF: |

Fage: |

Date spedification

Frequency:

Annual j

Multi -éear I

Sermi-annual
Quarterly

Maonthly

Bimonthly

Fortnight

Ten-day (Trimonthly)
YWeekly

Daily - 5 day week
Daily - 7 day week
Daily - custom week
Intraday

Integer date

Start date:
End date:

Examples of data conventions include:

e Annual: specify the year; for example, 1981, or 2007.

o Quarterly: the year, followed by a number or the quarter. Examples: 2007:3, 2007Q3.

e Monthly: the year, followed by a number or the month. Examples: 1956:11, 1956M11.

e Weekly and daily: by default, you should specify these dates as Month/Day/Year. Thus

August 15, 2007 is 8/15/2007.

EViews also offers an easy way to convert from one frequency to another. Suppose we are
interested in converting the annual data on GDP to their quarterly equivalents. To do so, first
click on New Page and select Specify by Frequency/Range.

View | Proc| Object | | Print | Save

Details+/-

Show | Fetch | Store | Del

Range: 1929 2010 — 82 obs
Sample: 1929 2010 — 32 obs

kA real_gdp
kA resid
ke year

/

b gdp
J_r[".l delevj{ MNew Pac -

Specify by Frequency/Range ...

Specify the range of the quarterly data as shown.
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Workfile Create X
Workfile structure type Date spedfication
Dated - regular frequency j FFEiLE%IQuarterly j

Irregular Dated and Panel
workfiles may be made from Start date: I 18253:1
Unstructured warkfiles by later

End date: :
specifying date andjor other = I 2010:4
identifier series.

Warkfile names (optional)
WF: | GDPLEV

Page: | quarterly|

Click OK. The following page will open. You might like to name this page too.

b Eviews - [Waorkfile: GDPLEV - (c\data\eviews\gdplev.wfl]] - | Xx
File Edit Object View Proc Quick Options Add-ins Window Help
=X

[VimlPrnc] Dbject] [PrintlSaveIDetailsﬂ-l [Show] Fetchlstcurel DeleteIGean Samplel

Range: 192901 201004 — 328 obs Filter. *
Sample: 192901 201004 — 328 obs

B c ‘\
kA resid
/

J |'. Gdplev | quarterly,( MNew Page,."

| Path = c\data\eviews | DB = none | WF = gdplev

To transfer data from one frequency to another, just right-click on the variable on the page with
the annual frequency (say REAL_GDP) and drag that to the bottom of the page set up for
quarterly data. The screen below will open.
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Mame: real_agdp

Paste as

Paste Special x
Paste real_gdp as Frequency conversion options
Pattern: | = High to low frequency method
ISpEn:iﬁEd in series j

I Mo conversion of partial periods

Low to high frequency method

"~ series (by Value)

Spedfied in series j

Merge by

¥ Date with frequency conversion

Constant-match average

% Link \ Specified in series

Quadratic-match average
Quadratic-match sum

™ General match merge criteria Linear-match last
gk mamtob l—ct

We are converting from a low to a high frequency, and in this example we are selecting the
constant-match sum option. Clicking OK will create the new variable. For comparison, open the
two series and you will note that the quarterly data is one-fourth of the annual.

REAL_GDP

| | |

Page Link: gdplevireal_gdp

192901 2443
192902 2443
192903 2443
192904 2443
193001 223.2
193002 223.2
193003 223.2
193004 223.2 |;|
193101 | 4| | »

1.8.8 Exporting data from EViews

There are times when you would like to export data from an EViews workfile. To illustrate, let us
work with gdplev.wfl and export the two series. To do so, highlight the two series, then click on

Proc/Export/Write Text-Lotus-Excel.

Wiew | Proc | Object | | Print | Save | Details+/-

Range: 92010 - B8Zobs
Sample: 19292010 — 82 obs

Bl c “‘
bA gdp
kA real_gdp

% ;Eegird highlight
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Import L4
Export k Save Workfile Page...

Store selected to DE...
T5D File Export...
Write Text-Lotus-Excel...

This will then open a window with the option to save as a text or Excel file.

File name: I gdp_datal
Save as type: IText-\ASCII **

alisne Foldersl r Update default directory r oo I Cancel |

In the resulting screen you will have some choices concerning formats and delimiters.

[
[

5
ASCIH Text Export x
Data order Text for MA Excel 5+ sheet narme
% By Observation - series in columns I ” I
[ By Series - series in rows
Series to export Export optons
real_gdp adp :I [ wirite date/obs
¥ EViews date format
;I = Firsk calendar day
€ Last calendar day
¥ write series names
Sample to export
Reset sample to: ASCII-Text delimiter:
1529 2010 ) | current sample ¥ Tab
_|| Workfile range " Space
= _| Toend of range ™ Comma
OK I Cancel
Keywords
arithmetic operators Generate Series Quick/Generate Series
basic graph Genr Quick/Graph
close series graph metafile Quick/Group Statistics
copying a table graph options Quick/Sample

copying graph Group: empty Quick/Series Statistics



correlation

Ctrl+C

Ctrl+P

Ctrl+V

data definition files
data export

data import

data range
descriptive statistics
drag and drop
EViews functions
Freeze

function reference

help

histogram

import Excel data
import Text data
math functions
multiple graphs
Name

Object name

open group

open series

path

quick help reference
Quick/Empty Group
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Quick/Show
sample range
sample range: change
scalars

scatter diagram
series

series: delete
series: rename
spreadsheet view
vectors

workfile: open
workfile: save
workfiles
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The Simple Linear Regression
Model

CHAPTER OUTLINE

2.1 Open the Workfile 2.5.3 Using Quick/Graph
2.1.1 Examine the data 2.5.4 Saving the residuals
2.1.2 Checking summary statistics 2.6 Estimating the Variance of the Error Term
2.1.3 Saving a group 2.7 Coefficient Standard Errors

2.2 Plotting the Food Expenditure Data 2.8 Prediction Using EViews
2.2.1 Enhancing the graph 2.8.1 Using direct calculation
2.2.2 Saving the graph in the workfile 2.8.2 Forecasting
2.2.3 Copying the graph to a document 2.9 Estimating a Nonlinear Relationship
2.2.4 Saving a workfile 2.9.1 Fitting a quadratic model

2.3 Estimating a Simple Regression 2.9.2 Interpreting the quadratic model
2.3.1 Viewing equation representations 2.9.3 Plotting the fitted quadratic model
2.3.2 Computing the income elasticity 2.9.4 Estimating a log-linear model

2.4 Plotting a Simple Regression 2.9.5 Interpreting the log-linear model

2.5 Plotting the Least Squares Residuals 2.9.6 Prediction in the log-linear model
2.5.1 Using View options 2.10 Regression with Indicator Variables
2.5.2 Using Resids plot KEYWORDS

In this chapter we introduce the simple linear regression model and estimate a model of weekly
food expenditure. We also demonstrate the plotting capabilities of EViews and show how to use
the software to calculate the income elasticity of food expenditure, and to predict food
expenditure from our regression results.

2.1 OPEN THE WORKFILE

The data for the food expenditure example are contained in the workfile food.wfl. Locate this file
and open it by selecting File/Open/EViews Workfile

52
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E EViews

File | Edit ©Ohbject Wiew Proc Quick Options Add-ins Window Help

Mew k
Dpen 4 EViews Workfile... Ctrl=0
Save Ctrl=5 Foreign Data as Waorkfile...

Bopen x|
L]

= A
‘Gl\ )v = Computer = 05 (C:) - data = eviews - m I Search eviews
Organize *  Mew folder = ~ [ l@l
; ) Name ~ | Date modified | Type ;I
& Fa'u'DrItES uﬂ:ﬂ.:_l’_ S S LU LU U HTT LVTEWYS VTS
B Deskiop Eflexa_13 7/2/2010 10:56 AM  EViews Workfile
4 Downloads —
exrate 8/7/2010 2:34 PM Eviews Workfile

UES
=l Recent Places

fair4 1/14/2010 9:48 AM  EViews Workfile
=l Libraries &8 food 2/7/2010 10:15 AM EViews Workfile
%] Documents fred 1/24/20116:23PM  EViews Workfile
o' Music fullmoon 1/13/20108:42 AM  EViews Workfile
=] Pictures fultonfish 7/2/20108:37 AM  EViews Workfile
Videos —
= gascar 11/14/2010 12:24PM  EViews Workfile
8 Computer gasga 11/14f2010 12:24PM  EViews Workfile
£ o0s(c) &l gdp Click Open 8/7/2010 Z:31PM EViews Warkfile
gfc B/5/2010 §:47 AM Eviews Workfile
b 3 —
€l Network | gold \ 8/7/2010 2:35PM | Eviews Workfle |
4 k
Ny

File name: If.:.c..:l | Eviews Workfile (.wf1) =|

[ Update default directory

The initial workfile contains two variables INCOME, which is weekly household income, and
FOOD_EXP, which is weekly household food expenditure. See the definition file food.def for the
variable definitions.

Warkfile: FOOD - [ch\data‘\eviews'\food.wfl) - 0 X
[ViewlecIDbjectl [PrintlSa\reIDetailsﬂ-] [ShnwlFetchIStcurelDeletelGeanSamplel
Range: 140 — 40 obs b ti Filter: *
Sample: 140 — 40 obs < OBRsServations

[Blc

kA food_exp .

& income series

kA resid
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2.1.1 Examine the data

Whenever opening a new workfile it is prudent to examine the data. Select INCOME by clicking
it, and then, while holding, the Ctrl-key select FOOD_EXP.

Workfile: FOOD - [c\data'\eviews\food.wfl)

[‘JiewIPrncIDbject] [PrintIEave[Details—.;-] [ShnwlFetchIStnre]

Range: 140 — 40 obs
Sample: 140 — 40 obs

Bl

bA food_exp «—__ ___double
kA income .

kA resid click

Double-click in the blue area and select Open Group. The data appear in a spreadsheet format,
with INCOME first since it was selected first.

@ Group: UNTITLED Workfile: FOOD:Food', = |E||£|
[‘JiewlPrncIDbjectl [PrinthameIFreeze] IDefauh j [SnrtlTranspnselEditvf-lSmp
obs FOOD_EXP INCOME
1 115.22 3.69 -
2 13598 439
3 119.34 475 [
4 114,96 6.03
5 187.05 12.47

2.1.2 Checking summary statistics

In the definition file food.def we find variable definitions and summary statistics.

food.def

food exp income

Obs: 40
1. food exp (y) weekly food expenditure in $
2. income (x) weekly income in $100
Variable | Obs Mean Std. Dev. Min Max
_____________ +________________________________________________________
food exp | 40 283.5735 112.6752 109.71 587.66
income | 40 19.60475 6.847773 3.69 33.4

To verify that the workfile we are using agrees, select View/Descriptive Stats/fCommon Sample.
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[6] Group: UNTITLED Workfile: FOOD:Food),

[‘l.-"iew F‘r::ucl Dhject] [F‘rintl NameIFreeze

Spreadsheet

Dated Data Table

Graph...

Descriptive Stats

| Defaut

MR

OME

| 369
| 439
| 475
| 6.03
12.47

Comman Sample

The resulting summary statistics agree with the information in the food.def, which assures us that
we have the correct data.

@ Group: UNTITLED Workfile: FOOD:Food, - B8 X
[ViewlecIDbject] [PrintINamelFreeze] [EEmpIeISheetIStatSIEpec]
FOOD_EXP | INCOME |
Mean 2835735 19.60475 ;I

Median 264.4800 20.03000

Maximum 587 6600 33.40000

Minimum 109.7100 2.680000

Std. Dev. 1126752 B6.847773

Skewness 0.492083 -0.626507

Kurtosis 2851522 3279728

Jarque-Bera 1.651045 2747156

Probability 0.433006 0.2531949

sSum 1134294 7a4.1900

Sum 3q. Dev. 4951322 1828.738

Observations 40 40 L
Kl DIy

To return to the spreadsheet view, select View/Spreadsheet.

[G] Group: UNTITLED Workfile: FOOD:Food),

- 0 X

[View PrncIDbject] [PrinthameIFreeze] [SamplelSheetIStatsISpec]

FOOD_EXP | INCOME | |
Mean 283.5735 19.60475 B
Median "~ 2644800 20.03000

2.1.3 Saving a group

Group Members

Spreadsheet
Dated Data Table \

Graph...

It is often useful to save a particular group of variables that are in a spreadsheet. From within the
Group screen, select Name and then assign an Object Name. Click OK.
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[G] Group: UNTITLED Workfile: FOOD:Food), - B x

[UiewIPrncIDbject] [PrintINameIFreeze] [SEmpIEISheetIStatsISpec]
FOOD®EXP | INCOME | | |

Mean 2836735 1960475 ;l
Median 2644800 Object Mame x
Maximum 7.6600

Minimum 09,7100 Mame to identify object .

Std. Dev. 112.6752 food dats 4 characters maximum, 16
SKEWNESS 0492083 i I — or fewer recommended
Kurtosis 2851522

Display name for labeling tables and graphs (optional)

Jargue-Bera 1.651045 I

Probability 0438006

Sum 11342 94 I
~/— @ QK Cancel

Sum Sq. Dev. 4951322 e

Observations 40 40

Kl [2[

Close the spreadsheet by clicking the upper-right-hand corner.

[] Group: FOOD_DATA Warkfile: FOOD:Food), close 3 X

[ViewlPrnchbject] [PrinthamelFreeze] [S-EmplE]S-hEEtl Statsls;:lec]

The new object in the workfile is a Group named FOOD_DATA.

Woarkfile: FOOD - (chdata\eviews\food.wfl) - B8 X
[ViewIProcIDbject] [Print[Save[Details—rI-] [ShowlFetchlStoreIDeleteIGenrlSam
Range: 140 — 40 obs Filter: *
Sample: 140 — 40 obhs

Blc

[G] food_data

kA food_exp \

4 income saved group

kA resid

< }"'-L Food J{ Mew Page ,-"

2.2 PLOTTING THE FOOD EXPENDITURE DATA

With any software there are several ways to accomplish the same task. We will make use of
EViews “drop-down menus” until the basic commands become familiar. Click on Quick/Graph

Sample...

Generate Series...
Shaw ... /
Graph ...
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the x-axis variable coming first!

Series List

List of series, groups, and/or series expressions

x

income food_exp

/

i

Cancel

In the Graph Options box select Scatter from among the Basic graphs.

Graph type
General:

Basic graph

vl

Spedific:

Line & Symbaol
Bar

Spike

Area

Area Band
Mixed with Lines
Dot Plot

Error Bar

XY Line

XY Area

Pie

Distribution
Quantile - Quantile
Boxplot

HiEh Low Oien -C|DSEIII

A plot appears, to which we can add labels and a title.

FL._T_.] Graph: UNTITLED Workfile: FOOD:Food®, - B\ x
[ViewlProc[Dbject] [PrintINamelFreezel [DptionsIUpdate] [AddTextILine."ShadelF{emovel [TemplatelZoom]
600 =
500
o
o
5
L 400 o ®
[T} o =
| =]
[} o
Lo o o
& 300 a Teg
o
- 00 o% =] (=)
2001 . eat e
o
o
oo
100 : . . — .
0 5 10 15 20 25 30 35
INCOME
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2.2.1 Enhancing the graph

While the basic graph is fine, for a written paper or report it can be improved by

e adding atitle
e changing the scale on the vertical axis

These tasks are easily accomplished. To add a title, click on AddText on the Graph menu.

[il1] Graph: UNTITLED Workfile: FOOD:Food), =

[‘JiewIPrncIDbject] [PrinthameIFreeze] [DptinnslUpdatE“AddTextILj’lefShadeIRemmre] [TemplatEIZnnm]
NS

In the resulting dialog box you will be able to add a title, specify the location of the title, and use
some stylistic features.

Text Labels x

Text for label

Food Expenditure Data

“~

. figure title
options
Justifi ﬁu:un\‘F'Dsiﬁnn Text box
. = {* Top I~ Textin Box
C¥Right i~ Bottom

Box fill color:
¥ Center " Left - Rotated Iﬁ
-
{” Right - Rotated
" User: % W Frame color;
Font | v [0 | I -

— Cancel |

To center the title at the top, click the appropriate options and type in the title. Click OK.
To alter the vertical axis so that it begins at zero, click on Options on the Graph Menu.

[E] Graph: UNTITLED Workfile: FOOD:Food) - 0 X
[‘JiewlP‘rncIDbject] [PrinthameIFreez{[ [Dptinns[bpdate] [AddTextILine,fShadeIRemmre] [TemplateIZnnm]
™

Alternatively, double-click inside the graph itself. Click on the Axes/Scale option, select the Left
Axis from the pull-down Edit axis menu. Choose User specified in the Left axis scale method.
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Enter 0 and 625 as the Min and Max values. Click OK to return to the graph. To make further
changes, click Apply.

Graph Options H *
S Axes & Data scaling
Option Pages / -
i;:fyme/ Gdit axis: ILEf‘t Axis j)
[+ Erarfie & Size
EI Axes & Scaling Left axis scaling method Series axis assignment
- Data scaling - - #2 FOOD_EXP
- Data axis labels ILmear scaling j 1 Bottom
- Obs/Date axis [T Invert scale 2 Left
L Lé; :r:ijd Lines % Left
- Graph Elements eft axis scale endpoints ' Right
- Lines & Symbol © To
'_'-'ES ymbols |User spedfied j i
-Fill Areas " Bottom
- Bar-Area-Pie 0.000000
- Boxplots Min: :
[+ Quick Fonts Max: |625|
[+ Templates & Objects Appl}-’ &
- Graph Updating __ Apply & close keep options
Dual axis scaling options pages pages open
" Overlap scales (lines cross)
% Mo Overlap (o cross)
lUndo Page Edits | ok Cancel Apply

To change the “empty circles” used in the graph to “filled circles”, choose Graph Elements/
Lines & Symbols. In the Attributes panel choose Symbol/Obs label and from the pull-down
menu select the solid-looking circles. Note that other attributes can be changed as well.
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- Graph Type

-- Frame & Size

- Axes & Scaling

- Data scaling

- Data axis labels

- Dbs/Date axis
- (Grid Lines

E. ..
('E— - Graph Elements
\ - Lines & Symbols
- Bar-Area-Pie
- Boxplots
[+~ Quick Fonts

[+ Templates & Objects
[+ Graph Updating

Click OK. The resulting graph is now

Attributes

Line/Symbaol use

ISymI:u:uI only | ™ I

Color
|_ |
Line pattern
I— v|
Line width

3f4pt -

SymbaolCbs label

* 0

IMEu:Iium - I

- 08 X

[E] Graph: UNTITLED ‘Waorkfile: FOOD::Food',
| view | Proc| Object | | Print| Name | Freeze | | Options | Update| | AddText | Line/shade |
Food Expenditure Data
500 - .
500 .
[ ]
&%
400 - el .
= [
L [ ]
- [ ]
2 300 A s ",
& . .
T LN} -“ .
200 . et s
a®
[ ]
1004 **° .
U T T T T T T
0 5 10 15 20 25 30 35
INCOME

Explore the other Graph Options to see all the features.
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2.2.2 Saving the graph in the workfile

To save the graph so that it remains in the workfile, click on Name, then enter a name. Note that
separate words are not allowed, but separating words with an underscore is an alternative.

[E] Graph: FOOD_SCATTER Waorkfile: FOOD:Foody, = 0 X
[‘JiewlProcIDbject] [F‘rint NamEIFreeze] [DptionsIUpdatE] [AddTextILinefShadelRem:

Chject Mame x
Save
graphin §00 Mame to identify object
24 characters maximum, 16
workfile I food_scatter or fewer recommended

500

In the workfile, you will find an icon representing the graph just created:

Workfile: FOOD - [chdata\eviews\food.wfl) - 0O X
| view| Proc| Object | | Print | Save | Details+/- | | Show| Fetcn | store | Delete |
Range: 140 - 400obs Filter: *

Sample: 140 — 40 obs

(Bl c

[E] food_data

kA food_exp

(il food_scatter see——me

oA income Saved _:_:lraph.
A resid Note icon.
J_»l"'.l Food | Mew Page |

2.2.3 Copying the graph to a document

As is usual with Windows-based applications, we can copy by clicking somewhere inside the
graph, to select it, then Ctrl+C. Or in the main window, click on Edit/Copy
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Graph Metafile xX

Metafile properties
[V Use color in metafie:

¥ Make background transparent

= WMF - metafile

¥ EMF - erhanced metafile Cancel |

Display this dialog on
4 all copy operations

Options/Graph Defaults sets default metafile

The dialog box that shows up allows you to choose the file format. Switch to your word processor
and simply paste the graph (Ctrl+V) into the document, as we have done below.

Food Expenditure Data

600

500 -

400 A S

300 - e

FOOD_EXP

200 - o . U

100 -

INCOME

To save the graph to a disk, select the Object button on the Graph menu.

M| Graph; EQOD_SCATTER Workfile: FOOD::Food)

| View | Hroc| Object | | Plint | Name | Freeze | | Options | Update | |

Food Expenditure Data
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Select View Options/Save graph to disk. In the resulting dialog box you have several file types
to choose from, and you can select a name for the graph image.

Store to DB.. Copy to clipboard... Ctrl=C
Update from DE... Options...
C Object...
it Add text...
Mame... F2 Add lines & shading...
Delete Templates...
Sort..
Freeze Cutput =
Print Ctrl=P Remove selected

View Options L4
= - Save graph to disk...

2.2.4 Saving a workfile

You may wish to save your workfile at this point. If you select the Save button on the workfile
menu, the workfile will be saved under its current name food.wfl. It might be better to save this
file under a new name, so that the original workfile remains untouched. Select File/Save As on
the EViews menu.

EEViews

|File | Edit Object View Proc Quick Options
o ,
Open r

save / Ctri+5S
Save As..

Select a simple but informative name.

—

File name: I food_chap02 \
Save as type: IE'u'iews Warkfile (*.wf1) )

. Hide Fn|ders| I Update default directory Save I Cancel |

EViews will ask the precision. Choose the default.
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Waorkfile Save x

Series storage
" Single predsion (7 digit accuracy)
{* Double predsion {16 digit accuracy)

[~ Use compression
{Compressed files are not compatible Cancel |
with EViews versions prior to 5.0)

¥ Prompt on each Save. (Options can be set in Global Optionz.)

We have named it food_chap02.wfl. Once saved with a name, it can be re-saved using Ctrl+S,
or by selecting File/Save.

2.3 ESTIMATING A SIMPLE REGRESSION

To obtain the least squares parameter estimates for the food expenditure equation, we select
Quick/Estimate Equation from the EViews menu.

@E‘Uiews

File Edit Object View Proc | Quick | Options Add-ins Wind
Sample,..

For . Generate Series...
regression \ Show ...
- Graph ...

Warkfile: FDDD_CHEI@]E - (o

| View | Proc| Object | | Print | Saye

Empty Group (Edit Series)

Range: 140 — 40 obs Series Statistics k
Sample: 140 — 40 obs Group Statistics 3
[Elc

(T frnd data Estimate Equation...

In the Equation Specification dialog box, type the dependent variable FOOD_EXP (the y
variable) first, C (which is EViews notation for the intercept term, or constant), and then the
independent variable INCOME (the x variable). Note that in the Estimation settings window, the
Method is Least Squares and the Sample is 1 40. Click OK.
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Equation Estimation x
Spedification | Options

Equation spedfication

Dependent variable followed by list of regressors induding ARMA
and POL terms, OR an explict equation like ¥ =c{ 1) +c{Z)*X.

food_exp c income| ]

dependent variable first, then "c" for
intercept (constant term), then the
explanatory variable

Estimation settings

Method: ILS - Least Squares (MLS and ARMA)

Sample: 140

Bl

To estimate ~_

F QK I Cancel |

The estimated regression output appears. EViews produces an equation object in its default Stats
view. We can name the equation object to save it permanently in our workfile by clicking on
Name in the equation’s toolbar. We have named this equation FOOD_EQ.

E] Equation: UNTITLED Workfile: FOOD_CHAPOZ:Food', - B0 X

[UiewIPrncl Dbject] [F‘rintl NameIFreeze] [EstimateIFnrecastIStatsIResids]

Dependent Variable: FOOD_E
Method: Least Squares

Date: 041911 Time: 09:58
Sample: 140

Included observations: 40

click to name equation

The top portion of the regression output is

Dependent Variable: FOOD_EXP
Method: Least Squares

Date: 04/19/11 Time: 09:58
Sample: 140

Included observations: 40

Variable Coefficient Std. Error t-Statistic Prob.

C 83.41600 43.41016 1.921578 0.0622
INCOME 10.20964 2.093264 4.877381 0.0000
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Note that the estimated coefficient b =83.41600, the intercept in our food expenditure model, is
recorded as the coefficient on the variable C. C is the EViews term for the constant in a
regression model. We cannot name any of our variables C since this term is reserved exclusively
for the constant or “intercept” in a regression model. In addition to b; = 83.41600, the EViews
output shows that the estimated value of the slope coefficient on the variable weekly income (X)
is b, =10.20964 , as reported in POE4, Chapter 2.3.2. The interpretation of b, is: for every $100
increase in weekly income we estimate that there is about a $10.21 increase in weekly food
expenditure, holding all other factors constant.

In the workfile window, double-click on the vector object C. It always contains the estimated
coefficients from the most recent regression.

Waorkfile: FOOD_CHAPDZ - (c\data\eviews'food_chapl2... — 8
| view | Proc| Object | | Print | Save | Details /- | [ Show | Fetch| store | Dete
Range: 140 — 40 obs Coef: C Workfile: FOOD_CHAPO2:Foo
SANE 20 dabs [View[PrncIDbject] [PrinthameIFreeze]
(Blc
[G] food_data 1
kA food_exp 1
fl food_scatter Last updated: 0
kA income
R resid R 83.41600

FZ2 10.20964

The series RESID always contains the least squares residuals from the most recent regression. We
will return to this shortly.

2.3.1 Viewing equation representations

One EViews button that we will use often is the View/Representations button in a regression
window:

quation: UNMTITLED Workfile: FOOD_CHAPDZ:Food), - B8 X

Wmcl Dbject] [PrinthamEIFreezE] [EstimateanrecastlStatsIResids]

Representations ﬂ
Estimation Qutput '\ . .

™~ In regression window,

click View

Actual, Fitted, Residual k
ARMA Structure,..

Gradients and Dervatives ¥ lont  std Error  t-Statistic  Prob.
Covariance Matrix

500 4341016 1.921578 0.0622
Coefficient Diagnostics G4 2.093264 4877381 0.0000

~|
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The resulting display shows three things:

e The Estimation Command is what can be typed into the Command window to obtain
the equation results.

e The Estimation Equation shows the coefficients and how they are linked to the
variables on the equation’s right side: C(1) is the intercept and C(2) is the slope.

e The Substituted Coefficients displays the fitted regression line.

E] Equation: UNTITLED Warkfile: FOOD_CHAPDZ2:Food) - B8 X
[View[P‘mcIDbject] [PrinthamEIFreezE] [EstimateIFnrecastIStatisesids]
Estimation Command: -

Ls FOOD_EXP C INCOME

Estimation Equation:

FOOD_EXP = C(1) + C(2)*INCOME click Stats to return to

regression
Substituted Coeflicients:

FOOD_EXP =83.4160020208 + 10.2096429621*INCOME ;I

To return to the regression window click Stats.

2.3.2 Computing the income elasticity

As shown in equation (2.9) of POE4, the income elasticity is defined to be

o DEM/E(Y) _ AE(Y) X X

six & EW PE)

which is then implemented by replacing unknowns by estimated quantities,

s=b,-X21021x 2280 71
y 28357

We can use EViews as a “calculator” by simply typing into the Command window

EE"'.Fiews
File Edit Object View Proc Quick
scalar elastl = 1D.21*19.EDI283.5?|

then pressing Enter. The word scalar means that the result is a single number. An icon appears in
the workfile. Double-click in the shaded area:
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Workfile: FOOD_CHAPDZ - [ch\data\eviews'food_chap02... — B X ];

[Viewlechbject] [Printl&@“‘ e - | P |
Range: 140 — 40 obs Scalar ELASTI Workfile: FOOD_CHAPDZ:

Sample:140 — 400bs [‘JiewlProcIDbject] [PrinthameIFreeze] [E
(] c 07057022957 294496

[®E] elast — |

[E] food_data Value
kA food_exp ELAS 0705702

While this gives the answer, there is something to be said for using the power of EViews to
simplify the calculations. EViews saves the estimates from the most recent regression in the

workfile. They are obtained by double clicking the “f” icon:

Workfile: FOOD_CHAPDZ -
| View | Proc| Object | | Print | Sa
Range: 140 — 40 obs
Sample: 140 — 40 obs

Blc #4——-
[#E elast

These coefficients can be accessed from the array @coefs. Also, EViews has functions to
compute many quantities. The arithmetic mean is computed using the function @mean. Thus the
elasticity can also be obtained by entering into the Command window

scalar elast2 = @coefs(2)*@mean(income)/@mean(food_exp)

The result is slightly different from the first computation because in the first we used “rounded-
off” values of the sample means.

-

r@ Scalar: ELAST2 Waoarkfile: FOOD_CHAPOZ2uFood, — B X
[ViewlecIDbject] [PrinthameIFreeze] [Edit—..f-]

ELASTZ2 0705340
< >

Because the array @coefs is not permanent, you may want to save the slope estimate as a
separate quantity by entering the commands

sl |

scalar b2 = @coefs(2)
scalar elast3 = b2*@mean(income)/@mean(food_exp)

However, the coefficient array can always be retrieved if the food equation has been saved and
named. Recall that we did save it with the name FOOD_EQ. By saving the equation we also save
the coefficients, which can be retrieved from the array FOOD_EQ.@coefs.
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scalar elas = food_eq.@coefs(2)*@mean(income)/@mean(food_exp)

We have some surplus icons in our workfile now. Keep B2 and ELAS. To clean out the other
elasticties, highlight (hold down Ctrl and click each), right-click in the blue area, and select
Delete.

Open
Workfile: FOOD_CHAPO2 - [c\data\eviews\food_chap02... — M X Capy ctri=c
|view| Proc| Object | | Print | save | Details+/-| [ show | Feten | store| Detete.  F2°¢ Ctrl=v
Range: 140 — 40 obs Filter:*| ~ Easte Spedial
Sample:140 — 40 obs
& b2 A food_exp Manage Links & Formulae..,
% C % fnndZsu:atter Eetch from DE...
elas incame
[ elastd A resid Update from DB...
elast2 .
B ol Ctri+click to Store to DB..
(6] food_data highlight, then Object copy ...
(=] food_eq right click Export to file
J_l"'.l Food J{ MNew Page f
Eename... F2
Delete

EViews will check to see if you are sure.

EViews x
® Delete ELAST 1 from workfile?
es Yes to Al | Mo | Cancel |

Choose Yes to All to delete all three objects from the workfile. Save the workfile, Ctrl+S.

2.4 PLOTTING A SIMPLE REGRESSION

Select Quick/Graph from the EViews menu and repeat the steps in Section 2.2 to create the
scatter diagram. We will add the fitted least squares line to the graph. In the Details section, using
the Fit lines drop-down menu, select Regression Line.
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Details

iaraph data: |:'\¢--_- data j
Fit lines: Options |
Axis borders: IN.:.nE LI
Multiple series: IS nale graph LI

Click inside the graph, enter Ctrl+C, OK, and then paste into a document using Ctrl+V. The
graph should look like this:

Food Expenditure vs. Income

600 -

500

400

300

FOOD_EXP

200

100

INCOME
Return to EViews and in the Graph window select the Name button and assign a name to this
object, such as FITTED_LINE.

2.5 PLOTTING THE LEAST SQUARES RESIDUALS

The least squares residuals are defined as
&=y, -V =Y -b-bx

As you will discover, these residuals are important for many purposes. To view the residuals,
open the saved regression results in FOOD_EQ by double-clicking the icon.

2.5.1 Using View options
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Within the equation FOOD_EQ window, click on View then Actual, Fitted, Residual. There
you can select to view a table or several graphs.

E] Equation: FOOD_EQ Workfile: FOOD_CHAPDZ:Foodh, - 0 X

[ViewIProcl Dbje::t] [F‘rintl NamelFreeze] [EstimateIForecastIStatsIResids]

Representations \ ﬂ

Estimation Output

Actual, Fitted, Residual k Actual Fitted, Residual Table

ARMA Structure,., Actual Fitted, Residual Graph

Gradients and Derivatives k Besidual Graph rab

Covariance Matrix Standardized Residual Graph T
g FIFTUOTT T TJroa U:]E22

Coefficient Diagnostics » fG4 2.093264 4877381 0.0000 ;I

If you select Actual, Fitted, Residual Table you will see the values of the dependent variable v,
the predicted (fitted) value of y, given by y=Db, +b,x, and the least squares residuals, along with

a plot.

-

[E] Equation: FOOD_EQ Workfile: FOOD_CHAPO2:Foodh, - B8 X

[ViewlPrncIDbject] [PrinthameIFreeze] [EstimateIFnrecastIStatsIRESids]
abs Actual Fitted Residual Residual Plot

1 115220 121090 -5.86958 | | N
2 | 135080 128236 774367 | | =
3 | 119340 131912 -125718 | |
4 | 114960 144980 -20.0201 | |
5 | 187.050 210730 -23.68302 . . M
g 4] | v

2.5.2 Using Resids plot
Within the object FOOD_EQ you can navigate by selecting buttons. Select Resids.
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(=] Equation: FOOD_EQ Workfile: FOOD_CHAPOZ:Food!,

- 8 X

[‘Jiewl ProcIDbject] [PrintINameIFreeze] [EstimateIFnrecastIStatsIResids]

Dependent Variable: FOOD_EXP
Method: Least Squares

Date: 041811 Time: 09:53
Sample: 140

Included observations: 40

residual plot

-

Variable Coefficient Std. Error t-Statistic Prof
C 8341600 4341016 1.8921578 0.06
INCOME 10.20964 2093264 4 877381 0.00
1] | a7

The result is a plot showing the least squares residuals (lower graph) along with the actual data
(FOOD_EXP) and the fitted values. When using this plot, note that the horizontal axis is the
observation number and not INCOME. In this workfile the data happen to be sorted by income,
but note that the fitted values are not a straight line. When examining residual plots, a lack of
pattern is consistent with the assumptions of the simple regression model.

(=] Equation: FOOD_EQ Workfile: FOOD_CHAPOZ:Food!,

- 8 X

[‘Jiewl ProcIDbject] [PrintINameIFreeze] [EstimateIFnrecastIStatsIResids]

(=)

00

500

H400

300 300

20 200
A

T ) A . 1o

e A

H] 10 15 ai

-] | k-] 40

— Resldual —— Achal —— Fleed

2.5.3 Using Quick/Graph

To create a graph of the residuals against income we can use the fact the EViews saves the
residuals from the most recent regression in the series labeled RESID. Click on Quick/Graph. In
the dialog box enter INCOME (x-axis comes first) and RESID.
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Series List

List of series, groups, and/or series expressions

income resid|

Cancel |

=)

Choose the Scatter plot. Edit the resulting plot to add title and change symbols if desired. The
resulting plot shows how the residuals relate to the values of income.

300

Residual plot vs. Income

200 |

100 -

RESID

-100

-200

-300

5 10 15

20 25 30 35

INCOME

Save this plot by selecting Name and assigning RESIDUAL_PLOT.

2.5.4 Saving the residuals

To save these residuals for later use, we must Generate a new variable (series). In the workfile

screen click Genr on the menu.
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Workfile: FOOD_CHAPO2 - (c\data\eviews\food_chap02.wfl} Aoy e
lViewl Proc lObject] lPrint | Save lDetaiIs»/-| [Show‘ Fetch [Store | Delete | Genr| Sample‘
Range: 140 — 40o0bs Filts

Sample: 140 — 40 o0bs

In the resulting dialog box create a new variable called EHAT that contains the residuals:

Generate Series by Equation x

Enter equation

ehat = resid|

Click OK. Alternatively, simply type into the Command window

series ehat = resid

2.6 ESTIMATING THE VARIANCE OF THE ERROR TERM

The estimator for o2, the variance of the error term, is

5o 2 & _ Sumsquared resid
N-2 N-2

where Sum squared resid is the EViews name for the sum of squared residuals. The square root
of the estimated error variance is called the Standard Error of the Regression by EViews,

A2
S.E. of regression = 6 = NZEtZ = \/6_2

Open the regression equation we have saved as FOOD_EQ. Below the estimation results you
will find the Standard Error of the Regression and the sum of squared least squares residuals.

3.E. of regression 29.51700
Sum squared resid 3045052

Also reported are the sample mean of the y values (Mean dependent variable):
Mean dependent var =y =>_y/N

The sample standard deviation of the y values (S.D. dependent var) is
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_[X(vi-y)

S.D. dependent var =s, =

N-1
Mean dependent var 283.5735
3.0. dependent var 1126752

2.7 COEFFICIENT STANDARD ERRORS

The estimated error variance is used to construct the estimates of the variances and covariances of
the least squares estimators as shown in POE equations (2.20)-(2.22). These estimated variances
can be viewed from the FOOD_EQ regression by clicking on View/Covariance Matrix:

The elements are arrayed as

In EViews they appear as

Representations

Estimation Cutput

Actual Fitted, Residual 4
ARMA Structure...

Gradients and Derivatives L4

Covariance Matrix

Coefficient Diagnostics 4

var(b)  cov(hb,b,)
cov(b,b,) var(b,)

Coefficient Covariance Matrix

C INCOME
C 1884.442 -85.90316
INCOME -85.90316 43581752

The highlighted value is the estimated variance of b,. If we take the square roots of the estimated
variances, we obtain the standard errors of the estimates. In the regression output these standard
errors are denoted Std. Error and are found right next to the estimated coefficients.

WVariable Coefficient Std. Errar

C 83.41600 4341016
INCOME 10.20964 2093264
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2.8 PREDICTION USING EVIEWS

There are several ways to create forecasts in EViews; we will illustrate two of them.

2.8.1 Using direct calculation

Open the food equation FOOD_EQ. Click on View/Representations. Select the text of the
equation listed under Substituted Coefficients. We can choose Edit/Copy from the EViews
menu bar, or we can simply use the keyboard shortcut Ctrl+C to copy the equation representation
to the clipboard. Finally, we can paste the equation into the Command window.

E EViews

File Edit Object View Proc Quick Options Add-ins Window Helg

AR R T et e D L

scalar elast3d = b2*@mean(incomeM@mean(food_exp)

scalar elas =food_eq.@coefs(2)* @mean({income)@mean(food_exp)
series ehat =resid

FOOD_EXP =83.4160020208 + 10209642968 1*INCOME

Workfile: EOOD_CHAPD2 - [c\elata"geviEwsﬁfnnd_chapﬂz.uﬂ]

[ |

(=] Equation: FOOD_EQ wﬂrkﬁl\,-\FDDD_CHAPﬂz::Fmdx -

[‘Jiewl ProcIDbject] [PrintINameIﬁ(eze] [EstimatelFnrecastlStatsIResids]

1 Estimation Command: \StEp 2: Paste with

LS FOOD_EXP C INCOME Ctri+V

Estimation Equation:

FOOD_EXF =C(1) + C2) INCOME Step 1: highlight,

Substituted Coefficients: / Ctri+C

FOOD_EXP =

To obtain the predicted food expenditure for a household with weekly income of $2000, edit the
Command window to read

scalar FOOD_EXP_HAT =83.4160020208 + 10.2096429681*20
Press Enter. The resulting scalar value, both formatted and unformatted, is

@ Scalar FOOD_EXP_HAT Warkfile: FOOD_CHAPOZ:Food,

[ViewIPrncIDbject] [PrinthameIFreeze] [Edit—;-]
287 60886133828
Yalue

FOOD_EX..| 287.6089
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2.8.2 Forecasting

A more general, and flexible, procedure uses the power of EViews. In order to predict we must

enter additional x observations at which we want predictions. In the main workfile window,
double-click Range.

Range: 140 — 40 obs
Sample:140 — 40 obs

This workfile has an Unstructured/Undated structure. Change the number of observations to 43.

Waorkfile Structure x

Warkfile structure type Data range

Unstructured / Undated j Observations: I 43

edit number of observations

Click OK. EViews will check with you to confirm your action.

EViews
@ Resize invalves inserting 3 observations.
Continue ?
Yes Mo

The Sample and Range will now be 43.

Range: 143 — 43 obs
Sample: 143 — 43 obs

Next, double-click on INCOME in the main workfile to open the series, and click the Edit+/-
button in the series window, which puts EViews in edit mode.

RA Series: INCOME  Workfile: FOOD_CHAPO2:Food) -= x
[ViewIPrnclDbjectIP'rnperties] [PrinthameIFreeze] IDefauH j [SnrtIEdit—..."-ISmpl—..."-
216 INCOME
Last updated: 041911 -12:55 ;|
weekly household income —
1 . : N
2 130 click Edit #/- to begin editing
3 475 -
4 4] [*] 4
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Scroll to the bottom and you see NA in the cells for observations 41-43. Click the cell for
observation 41 and enter 20. Enter 25 and 30 in cells 42 and 43, respectively. When you are done,
click the Edit+/- button again to turn off the edit mode.

r@ Series: INCOME Workfile: FOOD_CHAPDZ:Food, - 0 X ]
[ViewIPrﬂclDbjectIPrnperties] [PrinthameIFreeze] IDefauh j [SnrtIEdit—.f-ISmplvf-
INCOME
39 . . -
40 click Edit +/- to close =
41 editing
42 i
43 new observations

o

Now we have three extra INCOME observations that do not have FOOD_EXP observations.
When we do a regression EViews will toss out the missing observations, but it will use the extra
INCOME values when creating a forecast.

To forecast, first re-estimate the model with the original data. (This step is not actually
necessary, but we want to illustrate a point.) Click on Quick/Estimate Equation. Enter the
equation. Note in the dialog box that the Sample is 1 to 43.

Equation spedification

Dependent variable followed by list of regressors induding ARMA
and POL terms, OR an explict equation like ¥ =c{1)+c(2)*X.

food_exp c income

Estimation settings
Method: |15 - Least Squares (MLS and ARMA) w

Sample: 143

The estimation results are the same, and EViews tells us that the Included observations are 40
after adjustments. The three observations with no values for FOOD_EXP were discarded.
To forecast with the estimated model, click on the Forecast button in the equation window.

E] Equation: UNTITLED Warkfile: FOOD_CHAPOZ:Food', e |EI|£|

[‘u‘iewIP‘rocl Dbject] [PrinthamEIFreezE] [EstimateIForecastIStatisesids]

Dependent Variable: FOOQD_EXP

Method: Least Squares

Date: 0419111 Time: 13:01

Sample (adjusted): 1 40 forecastbutton
Included observations: 40 after adjustments
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The Forecast dialog box appears. EViews automatically assigns the name FOOD_EXPF to the
forecast series, so if you want a different name enter it. The Forecast sample is 1 to 43.
Predictions will be constructed for the 40 samples values and for the 3 new values of INCOME.
For now, ignore the other options. Click OK.

Forecast x
Forecast of
Equation: UNTITLED Series: FOOD_EXP
name series
Series names Method
Forecastname: |food_expf & Static forecast
{no dynamics in equation)
5.E. (optional): I
_ [T structural {ignore ARMAY
G":"RCH':':'D':":'”E'I:':I ¥ Coef uncertainty in 5.E. calc
Forecast sample Qutput
I 143 ¥ Forecast graph

¥ Forecast evaluation

¥ Ingert actuals for out-of-sample observations

s |

A graph appears showing the fitted line for observations 41-43 along with lines labeled £2 S.E.
We will discuss these later. To see the fitted values themselves, in the workfile window, double-
click on the series named FOOD_EXPF and scroll to the bottom.

Waorkfile: FOOD_CHAPDZ - [ch\data\eviews'\food_chapl2.wfl) - 0 X

[ViewIPrncIDbjectl [Printlﬂavelﬂetails—.f-l [ShanFetchIStanIDeletelGen

Range: 143 — 43 obs Filter: *
Sample: 143 — 43 obs

& b2
[Blc
kA ehat

[®E elas
Ll fitted_line

%Iﬁﬁﬂ—ﬂi“ saved equation

=) food_eq_xtra_data +——  With added
A food_exp observations
[ food_exp_hat

kA food_expf

{inl food_scatter ‘-\.._\

kA income

kA resid
il residual_plot

J_r[".l Food | Mew Page |

forecast series
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The three forecast values corresponding to incomes 20, 25 and 30 are in cells 41, 42 and 43. The
value in cell 41 is 287.6089, which is the same predicted value obtained earlier in Chapter 2.3.3b.

While this approach is somewhat more laborious, by using it we can generate forecasts for
many observations at once. More importantly, using EViews to forecast will make other options
available to us that simple calculations will not.

2.9 ESTIMATING A NONLINEAR RELATIONSHIP

Consider a model from real estate economics in which the price (PRICE) of a house is related to
the house size measured in square feet (SQFT). Open the EViews workfile br.wfl. Save it with a
new name, such as br_chap02.wf1.

2.9.1 Fitting a quadratic model
A guadratic model for house prices includes the squared value of SQFT, giving
PRICE = o, +0,,SQFT? +e

This is a simple regression model y =a, +a,X+¢€, with y = PRICE and X =SQRT?2. Models

with transformed variables are easily estimated in EViews using variable transformations inserted
directly in the equation specification. Select Quick/Estimate Equation from the EViews menu.
In the dialog box enter the equation using SQFT”2 to represent the quadratic term.

Equation specification

Dependent variable followed by list of regressors induding ARMA
and POL terms, OR an explict equation like ¥ =c{1)+o{Z)*X.

price ¢ sqft~2 ;I

The resulting estimates are:

Sample: 11080
Included observations: 1080

Variable Coefficient Std. Error t-Statistic Prob.
C B5TT6.57 2890.441 19.29690 0.0000
SOFT™2 0.015421 0.000313 4925420 0.0000

It is useful now to begin doing the least squares estimation using the Command window
approach. The quadratic model estimated above can also be implemented by entering into the
Command window
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Is price c sqft"2
Alternatively, the equation can be estimated and named QUADRATIC with one command using

equation quadratic.Is price ¢ sqft"2

2.9.2 Interpreting the quadratic model

EViews can compute the slope and elasticity at any point using the same approach as in Section
2.3.2. The slope of the fitted line is also known as the marginal effect in economics. It is given
by

d (PRICE)

) 24 SOFT
dSQFT 2 Q

where &, =0.015421 is the least squares estimate of the parameter o, that is attached to the

variable SQFT”2 from the regression output. To compute this value we can choose a particular
house size, say SQFT = 2000. This scalar can be calculated within EViews using the saved
coefficients @coefs, following estimation of the regression equation. So that we can create a few
predicted values, first create a new Object. From the EViews menu choose Object/New Object.
In the New Object dialog box, choose Matrix-Vector-Coef and assign a name: dydx _q is
representative for the slope of the quadratic model.

Mew Object x

Type of object Mame for object

Matrix-Vector-Coef I dydx_qg

Equation
Factar
Graph

Group
Logl
Matrix-Vector-Coef

We will compute marginal effects for three house sizes, 2000, 4000, and 6000 square feet. So
choose a vector with three rows and one column.

Mew Matrix x

Type Dimension
{7 Matrix

" Symmetric Matrix Rows: I 3

¥ Vector
Columns:l 1
"~ Coeffident Vector

Ok I Cancel |
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Click OK to open the Vector. In the Command window enter, one after the other,

dydx_q(1) = 2*@coefs(2)*2000
dydx_q(2) = 2*@coefs(2)*4000
dydx_q(3) = 2*@coefs(2)*6000

Note that Command window entries are simple text, and can be copied and pasted, or edited
directly to produce new commands. That is, after typing the first command, highlight it, then
copy and paste it into a new Command window below the previous. Or, even more simply, edit
the first command by replacing (1) with (2) and 2000 with 4000, then press Enter. The resulting
vector is now

2|
(6] Vector: DYDX_Q Workfile: BR_CHAPOZ:Br,  _ M X
[UiewIPrncIDbject] [PrintINameIFreeze] [Edit+f—ILabeI+f-] [
DYDX_Q
C1 | | |
Last updated: 0472011 - 09:06 ;|
R 61.68521
R2 123.3704
R3 185.0556 —
4] [

While those are the answers, it is nice to “dress them up” a bit. In the Vector, highlight the
numbers and copy using Ctrl + C.

=
[[1] vector: DYDX_Q Workfile: BR_CHAPD2:Br\ - O X
| View | Proc| Object | |Print | Name | Freeze| | Edit=/- | Label=/- | |
DYDX_Q
C1 I | I
Last updated: 04/20/11 - 09:06 ;|
1.658521
123.3704
185.0556 —
Fl | » C;;

Select the formatted option, then paste the table into word processing software. Edit the table to
make it presentable.

Marginal Effect of an Additional Square Foot of Living Space

Square feet Predicted change in price
2000 61.68521
4000 123.3704

6000 185.0556
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Alternatively, the average of the marginal effects for the entire sample can be created. That is,
1 o 1N e
AME =Nzi=1MEi =N2i=120c25Ql——l'i

Create the series 26,SQFT, using

series me = 2*@coefs(2)*sqft

Compute the summary statistics for this series.

@ Series: ME Workfile: BR_CHAPDZ:Er, - 0 X
[‘ufiewlPrnchbjecthrnperties] [F‘rinthameIFreezel [SamplelGeanSheetlGraphlﬂtatsl]
ME
Mean Mean 71.73798 .|
Median Median 67 43735 =

Maximum Maximum 243 5640
Minimurm Minimurm 2041780
Std. Dev. Std. Dev. 31.08237 -
Skewness 4 | | v 2

The average (over all properties in the sample) estimated increase in PRICE for an additional
square foot of living area is $71.74. The Standard Deviation Std. Dev. is one measure of how
much variation there is in the estimated marginal effects.

Computing the elasticity of PRICE with respect to house size, SQFT, is much the same. The
elasticity of house price with respect to house size is the percentage increase in estimated price
given a 1% increase in house size. Like the slope, the elasticity changes at each point. In our
example,

SQFT
PRICE

To compute an estimate we must select values for SQFT and PRICE. A common approach is to
choose a point on the fitted relationship. That is, choose a value for SQFT and choose for price

the corresponding fitted value PRICE. An efficient way to carry out the calculations is to (i)
insert three additional observations into the workfile (change Range), (ii) enter 2000, 4000, and
6000 as the additional SQFT values, (iii) obtain fitted values from the QUADRATIC equation
using Forecast, say PRICEF_QUAD. Then implement the command

~ SQFT N
=sl =(20,SQFT
e=slopex—m (26,SQFT ) x

series elas_quad = 2*@coefs(2)*(sqft*2)/pricef_quad

Open the group consisting of SQFT, PRICEF_QUAD, and ELAS_QUAD. The last three rows are

[6] Group: UNTITLED Workfile: BR_CHAPDZ:Br,

- 0 X

[‘JiewlPrncIDbject] [P‘rintl NamelFreeze] IDefauH

j [SnrtITransposel

obs SOFT| PRICEF_CQ...| ELAS _QUAD

1081 2000 117461.8 1.050303 ;I

1082 4000 302517 4 1.631251

1083 6000 610943 4 1.817408 -
4 | v
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The average elasticity for the 1080 individuals is obtained similarly. In the group of series above,
highlight the column ELAS_QUAD. Select View.

|
[G] Group: ELAS_QUAD_GROUP Warkfile: BR= = X
[Uiew ProcIDbject] [PrintINameIFreez LI [' curtITr
0 SQFT| PRICEF_Q..
1079\ 3148 208600 1.465230 =]
1080 G203 649145, 1.828154
1081 2000 117461 1.050303
1082 4000 302517. 1.631251
1083 E000 610943, 1.817408 —
— {4 v
Choose Descriptive Stats/fCommon Sample.
Group Members M
IGO0, 1.465230
Spreadsheet |1452  1.828154
Dated Data Table [461.8 1.050303
Graph.. 1517.4 1.631251
1943 .4 1.817408
Descriptive Stats 3 Common Sample
Select Sample and adjust the Sample range; click OK.
@ Group: ELAS_ QUAD GROUP Workfile: Mmz::ﬂﬁ - B8 X

[UiewlProcIDbject] [PrintINamelFreeze] LSample SheetIStatSISpec]

e

Sample
Mean a

Median

M axirmum
Minirmurm
Std. Dev.
Skewnes
Kurtosis

L

Sample range pairs (or sample object to copy)

IF condition {optional)

x
Jargue-B| |

Probabili Cancel

aum

Sum Sq.

SQFT PRICEF_QUAD ELAS_QUAD

Mean 2325.938 154863.2 1.102401
Median 2186.500 129502.8 1.138600
Maximum 7897.000 1017489. 1.890364
Minimum 662.0000 62534.86 0.216145
Std. Dev. 1008.098 102272.7 0.352835
Observations 1080 1080 1080

The average of the elasticities computed at each of the 1080 sample points is 1.1024.
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2.9.3 Plotting the fitted quadratic model

How well does this equation fit the data? The plot of the quadratic fit can be accomplished by
using Quick/Graph. In the dialog box enter

o

Series List x

List of series, groups, and/or series expressions

sqft price| ;I

Choose the Scatter Graph type. Add a Fit line.

Graph type
General:

Basic graph j Details
Spedific

Line & Symbaol
Bar

Spike

Area

Area Band Axis borders: IN.:.ne /

Mixed with Lines

Dot Plot Multiple series: IS ngle graph
Error Bar

High-Low (Open-Close
XY Line

Click Options next to Regression Line. Choose Power for the X transformations. The default
power is 2 so that no change is required. Select Add. Note that now we have two Added
Elements.

raph data; IQF data

1]
o]
Kl

Fit lines: et | Options

L L

r

Scatterplot Customize

Added Elements Spedfication

Regression Line ¥ transformations: X transformations:
i* Mone i~ Mone
™ Logarithmic ™ Logarithmic
i~ Inverse ™ Inverse

= Power IZ ¥ Power

i Enx—CanD " Box-Cox
i Pnl}'nnmiallz

Add =]
Smove [T Robustness Iterations: I a

We choose to make the symbols small since there are a large number of data points:
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Symbol (Cbs label

Symbaol size
Small

Also, we add text to the graph. Click inside the graph to highlight the border, and enter the copy
short-cut Ctrl + C. Now you have two options. If you are creating a color document, then leave
the default copy settings. If your document is not in color, a reader will not really be able to tell
one fitted line from the other (except that one is curved). Remove the color option:

Graph Metafile

Metafile properties

¥ Make background transparent

i~ WMF - metafile
{* EMF - enhanced metafile

Display this dialog on
all copy operations

v

xX

Graph Metafile .
unclick

£ WMF - metafile
{* EMF - enhanced metafie

Display this dialog on
all copy operations

v

Options/Graph Defaults sets default metafile

Options/Graph Defaults sets default metafile

The plot with the color removed is shown below. EViews adds a legend indicating the plot.

---- Linear-Power Fit
——- Linear Fit

PRICE

1,600,000

Linear and Quadratic Fit

1,400,000 -

1,200,000

1,000,000

800,000 -|

600,000 |

400,000

200,000 |

0

T
0 1,000

T T T
3,000 5,000 7,000

SQFT
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2.9.4 Estimating a log-linear model
An alternative choice for a nonlinear relationship between house price and size is the log-linear
model:

log(PRICE) =1, +7,5QFT +¢

Logarithmically transformed dependent variables are common when the original distribution is
skewed, which is frequent with economic variables like income, and housing prices. To see this,
select Quick/Graph from the EViews menu. First, enter the variable name PRICE.

List of series, groups, and/or series expressions

price ﬂ

[

Select OK. Among the Graph types choose Distribution. Under Details the Distribution is
identified as Histogram.

Graph type Details
e iaraph data: IRE.'.'. data j
Basic graph j
Specific: Distribution; IHish:ugram A j Dpﬁﬂﬂsl
lé'gf 8 Symbol Ais barders: Ir-h:-ne j
Spike
Area Multiple series: ISingIE graph j
Dot Plot
Distribution -
Quantile - Quantile
Boxplot

Repeat these same steps but enter log(price) into the series list. In EViews the function log is the
natural logarithm.

Series List x

List of series, groups, and/or series expressions

log(price) LI

The two histograms are shown below. Notice that PRICE has a skewed distribution, with a long
tail to the right. The distribution of LOG(PRICE) is much more symmetrical. If we can assume
that the data are normally distributed, we will find that the statistical inference procedures of
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interval estimation and hypothesis testing have improved properties. These ideas will be
introduced in Chapter 3.

PRICE LOG(PRICE)

500 280

240 4 —
400 |
200 |

300 4 160

Frequency
Frequency

1204

80

100 4
40 |

04 T T f T T T T g 05 T T T T T T f T
0 200,000 400,000 600,000 800,000 1,000,000 1,400,000 9.5 10.0 105 110 115 120 125 13.0 135 14.0 145

Estimation for this case uses the natural logarithmic transformation of PRICE. In the Command
window enter

equation loglinear.ls log(price) c sqft

The resulting estimated equation is

Dependent Variable: LOG(PRICE)
Method: Least Squares

Sample: 1 1080

Included observations: 1080

Variable Coefficient Std. Error t-Statistic Prob.
C 10.83860 0.024607 440.4593 0.0000
SQFT 0.000411 9.71E-06 42.36484 0.0000

Note that the Dependent Variable is LOG(PRICE).

2.9.5 Interpreting the log-linear model

The simplest interpretation in the log-linear model is that a 1-unit increase in the explanatory
variable (SQFT) leads to approximately a 100y,% change in the dependent variable (PRICE),
holding all else fixed. We can say that, for a 1 square foot increase in size, we estimate a price
increase of 0.04 percent. Or, perhaps more usefully, we estimate that a 100 square foot increase
will increase price by approximately 4%.

The slope and elasticity in this log-linear model are

d(PRICE)

——— = =7,PRICE =0.000411PRICE
dSQFT

£=7,SQFT =0.000411SQFT
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The slope calculation requires a predicted value of PRICE. In the next section we see how to
accomplish that.

2.9.6 Prediction in the log-linear model

To plot the fitted line we use the same steps as for the quadratic fitted line except that we apply a
Logarithmic Y transformation.

Scatterplot Customize x

Added Elements Spedfication

Fegression Line ¥ transformations: ¥ transformations:
" Mone {* Mone
* Logarithmic " Logarithmic

{" Inverse

" Power IZ_ i Power IE_
i BDx—CanI}_ " Box-Cox IE_
[ Pnlynnmiallz_

Add R
Smove [T Robustness Iterations: I 4

Click Add. We can add the quadratic fitted line as well. Click Power, enter “2” and click Add.
Now we have three Added Elements.

Scatterplot Customize x
Added Elements Spedification
Regression Line ¥ transformations: ¥ transformations:
Reiressian Line ' None = None
" Logarithmic {~ Logarithmic
™ Inverse ™ Inverse

" Power IE_ ™ Power IZ_
i Bux—CnxlD_ i~ Box-Cox I'_
= Polynomial IZ_

Add =]
SMove [T Robustness Iterations: I q

Click OK, then copy and paste a non-color graph. Note that we have the option of highlighting
one of the Regression Line entries and selecting Remove instead of Add.
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1,600,000 _
1,400,000 -] o
1,200,000 ]

1,000,000

_____ Log-Linear Fit
——— Linear-Power Fit
—-— Linear Fit

800,000

PRICE

600,000

400,000 -

200,000

0

T T T T
0 1,000 3,000 5,000 7,000
SQFT

Forecasting with a log-linear model requires a little care, as the dependent variable in the model
regression is LOG(PRICE). From within the LOGLINEAR regression equation click Forecast.

(=] Equatidh: LOGLINEAR Workfile: BR_CHAPD2::Br, - =| X

View | Proc| Object PrintINameIFreeze] [EstimatelFnrecastIStatsIResids]

Dependent Variable: LOG(PRICE) /

Method: Least Squares
Date: 041911 Time: 14:51
Sample: 11080

Included observations: 1080

Two options are offered under Series to forecast.

Forecast x

Forecast equation
LOGLINEAR.

Series to forecast

¥ PRICE " LOG(PRICE)
Series names Method
Forecast name: I pricef Static forecast

First choose the default, which is to forecast PRICE, generating the new series PRICEF. Repeat
the exercise by returning to the Stats panel, and click Forecast again.
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Forecast

Forecast eguation
LOGLINEAR.

Series to forecast
" pRICE

Series names

Forecast name: I Ipricef

{* LOG(PRICE)

Method
Static forecast

Choose the LOG(PRICE) radio button and give the forecast a new name, such as LPRICEF.

This generates the fitted values

log( PRICE) =%, +7,SQFT =10.83860 + 0.000411SQFT

where ¥, and 7, are least squares estimates of the log-linear regression equation parameters. The

predicted value of PRICE is obtained using the anti-

logarithm, which is the exponential function

PRICE =exp| log(PRICE)

In the EViews Command window we enter
series pricehat = exp(lpricef)

Open the four series PRICE, PRICEF, LPRICEF
while holding down the Ctrl key.

and PRICEHAT by selecting them in order

[=] loglinear
kA lpricef <
kA occupancy 3
kA pool
KA price «— 1
kA pricef P | 4
kA pricehat P
Double-click within the shaded area to open the group.

@ Group: UNTITLED Workfile: BR_CHAPDZ:ER, = 0 X
[UiewlPrncIDbject] [PrintINameIFreeze IDefauI't j [SnrtITranspnseIE
obs PRICE | PRICEF LPRICEF| PRICEHAT|
1 66500 6910252 11.14335 6910252 =

2 66000 6910252 11.14335 69102.52
3 68500 70509.22 11.16350 70509.22
4 102000 160036.6 11.98316 160036.6
5 54000 82266.92 11.31772 8226693 -
6 |4 | v
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The series PRICEF is the same as PRICEHAT, so we have confirmed what EViews is doing in
the forecast step with a log-linear model.

By using the predicted PRICE, the slope expression in Section 2.9.5 can be computed at any
given house size. Alternatively, the Average Marginal Effect (AME) can be computed using

series me_llin = @coefs(2)*pricef ME at each observation
coef(2) ame_llin Storage Vector
ame_llin(1)=@mean(me_llin) Sample mean of ME
ame_llin(2)=@stdev(me_llin) Std Dev of ME

The result is

Average marginal effect of increase in house size (1 square foot) on
predicted house price
AME 61.00073
STD DEV 42.91725

2.10 REGRESSION WITH INDICATOR VARIABLES

An indicator variable is a binary (0 or 1) variable that is used to represent a non-quantitative
characteristic, such as gender, race, or location. For example, in the workfile utown.wfl we have
a sample of 1000 observations on house prices (PRICE, in thousands of dollars) in two
neighborhoods. Save the file under an alternative name, such as utown_chap02.wf1.

Workfile: UTOWN_CHAPDZ - [ch\data\eviews \utown_chapl2.wfl) - B8 X

[Uiewl Pmcll:lbject] [PrintlSaveIDetails—f-] [ShnwlFetchlStanIDeletelGeanSEmple]

Range: 11000 — 1000 obs Filter: *
Sample: 11000 — 1000 obs

kA age
[Blc

kA fplace
kA pool
kA price
kA resid
kA sqoft
kA utown

J_»l"'.l Utown | Mew Page |

One neighborhood is near a major university and called University Town. Another similar
neighborhood, called Golden Oaks, is a few miles away from the university. The indicator
variable of interest is

1 house is in University Town

UTOWN =
{0 house is in Golden Oaks
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We use the Sample options to construct histograms for house prices in each neighborhood. Open
the PRICE series. Click on View/Descriptive Statistics & Tests/Histogram and Stats. What
appears is the histogram and summary statistics for the full sample of observations. Click the
Sample button.

@ Series: PRICE Workfile: UTOWRMN_CHAPDZ: Utown), - 0 X
[View]PrncIDbjectIPrnperties] [PrinthameIFreeze] [SEmpIe]GeanSheetIGraphIStats]Ident]
50 ——
— Series: PRICE
B0 ] Sample 11000
704 — Observations 1000
50 - L — Mean 247 BEST
- Median 245 8325
- Mazximum 3461970
40 ] Minimum 1343160
— Std. Dev. 4219273
2 Skewness  (.090562
20 4 Kurtosis 2.332568
104 Jarque-Bera 1992795
0 Frobability 0.oaoo4ary
T | T | T | T | T
140 180 180 200 220 240 260 280 300 320 340

Add the IF condition utown=1,

Sample x

Sample range pairs (or sample obhject to copy)

@all

IF condition (optional)

utown=1 Cancel |

The resulting histogram is
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@ Series: PRICE Workfile: UTOWRM_CHAPDZ:: Utown), - 0 X
[ViewlProcIDbjectIProperties] [PrinthameIFreeze] [Sample1GeanSheetIGraphIStatsIIdent]
40 o N,
— Series: PRICE
35 - Sample 11000 IF UTOWN=1
] Observations 519
20 __ \-\_
= | Mean 27T 2416
251 | Median 276.6800
; _ Maximum 3451970
207 I | Minimum 191.5700
= W Std. Deav. 30.78208
Skewness -0.049942
crd Kurtosis 2409281
5 Jarque-Bera  7.V61767
Probability 0020633
ﬂ 1 | T LI I T T 1 I T T
200 220 240 280 280 300 320 340
Click on Sample again. Change the IF condition to
IF condition (optional)
utown=0
The result is
@ Series: PRICE Workfile: UTOWRMN_CHAPD2: Utown, - 08 X

[ViewlPrnchbjectIPrnperties] [PrinthameIFreeze] [Sample1GEHrIShEEtIGraphIStatslldent]

130 140 150 160 170 180 190 200 210 220 230 240 250 280 270 280

40
Series: PRICE
35 - T Sample 1 1000 IF UTOWN=0
| Observations 481
20 — || - —
— Mean 215.7325
25 To save graph Median 215.2750
in workfile e Maximum 276.9770
207 m Minimum 134.3160
. Std. Dev. 26.73736
Skewness -0.103424
10 Kurtosis 2 72749
5 Jarque-Bera  3.003833
Probability 0.222703
o e o e
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It is nice to have the two graphs in the same image. This can be achieved by selecting the two
saved graphs and double-clicking in the shaded area.

A age
(Blc
kA fplace

kA pool

kA price

kA resid

kA sqft

kA utown

{uln utown_hist

il golden_oaks_hist

double-click

v

The result is
40
Series: PRICE
35 M — Sample 1 1000 IF UTOWN=0
] Observations 481
30 = ||
_ Mean 215.7325
25 Median 215.2750
T Maximum 276.9770
20 - = Minimum 134.3160
_ Std. Dev. 26.73736
154 | Skewness -0.103424
Kurtosis 2.672749
10
Jarque-Bera  3.003833
5 Probability 0.222703
0 F=—— SR T T
130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280
40
_ Series: PRICE
35 Sample 1 1000 IF UTOWN=1
— Observations 519
30 - e
| Mean 277.2416
25 Median 276.6800
m Maximum 345.1970
20 - o [ T] Minimum 191.5700
| — Std. Dev. 30.78208
15 Skewness -0.049942
n Kurtosis 2.409281
10
Jarque-Bera  7.761767
54 Probability 0.020633
0 -t

LI

200 220

240 260

LI B

280 300 320 340
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A regression model using UTOWN as an explanatory variable is

PRICE =B, +B,UTOWN +e

Regression using indicator variables as explanatory variables requires no special software
commands. It is the interpretation that is unusual. The parameter (3, is not a slope, because
UTOWN is not a continuous variable. Slopes are derivatives, and derivatives are taken with
respect to continuous variables. The regression function for this model is

E(PRICE)=

B,+B, if UTOWN=1

B, +B,UTOWN =

B, if UTOWN=0

Before estimating the regression we must return the sample to include all observations. Click on
the Sample button and clear any previous condition.

Sample: 1 1000 if utown=0 -

Sample

Waorkfile: UTOWMN_CHAPOZ - [chdata'eviews\utown_chapl2owfl) = 0 X
[View[P‘rncIDbject] [PrintlSavelDetails-r.."-] [ShnwlFetchIStnreIDeletEIGE%SEmpIE]
Fange: 11000 — 1000 obs '_x L F

% Ege Sample range pairs (or sample object to copy)
kA fplace
il golden_oaks_hist @all
M pool -
kA price
kA resid
hA saft IF condition (optional)
kA utown
{uln utown_hist Cancel |
clear
Estimate the regression using the command
equation utown_reg.ls price c utown
A portion of the output is
Dependent Variable: PRICE
Sample: 1 1000
Included observations: 1000
Variable Coefficient Std. Error t-Statistic Prob.
C 215.7325 1.318066 163.6735 0.0000
UTOWN 61.50911 1.829589 33.61908 0.0000
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Note that the constant term 215.7325 is the sample mean price of houses in Golden Oaks. The
coefficient of UTOWN, 61.50911, is the difference between the sample means of houses in
University Town and Golden Oaks. The least squares estimates b; and b, in this indicator variable
regression can be shown to be

bl = PRICEGolden Qaks — 2157325

b, = PRICE university Town — PRICE Golden oaks = 277.2416 — 215.7325 = 61.5091

where PRICEcoenoas 1S the sample mean (average) price of houses in Golden Oaks and

PRICE universitytown 1S the sample mean price of houses from University Town.
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